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Photostress 


analyzes actual parts 


THE McGRAW-HILL MAGAZINE OF DESIGN ENGINEERING 
FIVE DOLLARS A YEAR 
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TRACK WHEEL BEARINGS ARE COMPLETELY PROTECTED 


Whether it's tropical muck or crystal sharp Alcan dust, C/R engineers will cooperate with you on special de- 
nothing sneaks past the C/R End Face Seals guarding the signs, or help select the right stock seal for a wide range of 
track wheels of this giant Oliver OC-18 Crawler. And applications. Write for detailed information. 

here's why: The mating rings in this steel-on-steel C/R 

Seal are lapped flat within .000034 inch! They form a 

leakproof seal so dependable that even under the worst 

field ( onditior the oil and the bearings stay clean and the 

oil level does not require the usual frequent checking. Seal 

performance like this cuts downtime for lube checks 


saves big money on round-the-clock operations. You can 
y DIVISION 


í 


have equally dependable performance . . . and savings 


with C/R Oil Seals. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue * Chicago 22, Illinois 


RAWHIDE 


Offices in 55 principal cities. See your telephone book 


In Canada: Manufactured and Distributed by Super Oil Seal Co 
" — ' Other C/R Products 


Ltd., Hamilton, Ontario 
Sirvene (synthetic rubber) molded pliable parts « Sirvis- 


à a p | € >reat k > C 
Export Sales: Geon International Corp., Great Neck, New York Conpor mechanical leather cups, packings, boots » 
C/R Non-metallic Gears 
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CHAMFER & CLOBBER 


REMOVE MOSS BEFORE 11:45 AM EST 
Yor VISE VERSA / 


USE FRENCH (BLOND 5 
110 LBS) CURVE 





SOCKET #1, 


SOCK IT AGAIN 





TAPER HERE 


TAPER LIKEWISE 


BETTER TAPER OFF 
ABOUT HERE 


. -28/64 x 47 NF—CLB TAP 
SEVERAL HOLES 


MIGHTY DIM VIEW 


BIRDS EYE VIEW 


w 
N +. E 
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WORMS EYE VIEW 


INSTRUCTIONS 

A. DIAMETER WAITING APPROVAL OF 
SOME TWO BIT CLERK IN THE OFFICE 
OF SHAPE STANDARDIZATION 
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ASMUTH ANGLE TO BE 
DETERMINED WHEN WE 
HAVE MORE TIME 


— ADJUSTABLE 
ADJUSTMENT : 2 
CUT ON BIAS 
iaa C NORL CHNERL 
AW FERGET IT AND 
GRIND SMOOTH 
KICK IN PLACE AT 


ASSEMBLY HAMMER 
EDGES & WELD SHUT 








BLOW IN HERE ENTER LINE 
TO INFLATE 
— NON-ADJUSTABLE ta i 
ADJUSTMENT M 
LI ` 
4 pma 
b + OFF CENTER 
CENTER LINE 
d 
WAY' OFF CENTER 
CENTERLINE 
1.83222765V 2 A4'——— 


NO WILLIE MATERIAL REQUIRED DO TO 
THE SIMPLICITY OF DESIGN AND THE 
DETAILED DIMENSIONS ON DRAWING 


IE UN C: 


BUGS TO BE ELIMINATED AT FINAL ASSEMBLY 


CAUTION 
KEEP UPPER BOTTOM RIGHT HAND CORNER OVER 


ABOUT '4 LOWER THAN LEFT HAND CENTER CORNER 
WHICH SHOULD BE DOWN A LITTLE HIGHER THAN ji 
MIDWAY APPROXIMATELY V \ 





PREPARED BY CSS OPERATING VALVE CO 


NOTES 


SPRING FEVER— 
DRAFTSMAN’S 
STYLE 





ANY SIMILARITY BETWEEN THE MACHINE 
AND ANY IDENTICAL MACHINE |S PURELY 
INCONSEQUENTIAL 
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Welsbach High Pressure 
Service Gas Vaive with 
Revere Arsenical 
Bronze Stem. 


REVERE 


Deep-Drilling Brass Rod 


Increases Tool Life over 


200% for Welsbach 
Why not try it yourself? 


In the manufacture of valves the Kitson Division of The Welsbach 
Corporation, Philadelphia, Pa., has to deep-drill brass rod. Originally 
the rod was free-machining brass. However, wher Revere discovered 
the extent of the drilling it was suggested that our Mixture 252, 
Deep-Drilling Brass, would be preferable. This was tried, and the 
machine shop foreman reported that tool life was increased over 
200%. In one item it is possible to bore with a single operation, 
against the former practice of withdrawing the drill three times in 
order to clear the chips. Revere's Deep-Drilling brass produces 
very small, easily cleared chips. 

Another item is a high pressure gas valve, with a cast body and 
brass rod stem. The rod was changed to arsenical bronze, which 
costs a bit more, but it ended flaking and galling between stem and 
seat, and materially reduced rejects. Still another instance of Revere 


service concerns a hot water heater relief valve. The original model 
was cut out of bar stock. We suggested a high leaded brass tube, 
hexagon outside, round inside. This greatly reduces machining, has 
a better surface, and a better seat. Costs more by the pound, but 
saves more by the piece. : 

Revere salesmen and Technical Advisors are always glad to 
collaborate in seeking ways to save money and improve products. 
Perhaps we can help you! 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills; Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, LiL; 
Detroit, Mich.; Los Angeles and Riverside, Calif.; New Bedford, Mass.; 


Newport, Ark.; Rome, N. Y. Sales Offices in Principal Cities, Distribu- 
tors Everywhere 


A i 
Welsbach T rature- 
Bu. ; tee elsbach Tempe e 


J 
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Pressure Relief Valve. 


Welsbach Emergency Gas = Pressure Relief Valve 
Shut-Off Valve, autematic. for water heaters. 
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Designing Springs for Performance . Walter E. Frochli 


Ihree basic requirements for sound design; increasing complexity of spring require 
ments; review of new materials and fabricating methods; what to put on the drawing 


Hydraulic Control of Speed and Inertia E. W. Johnson and S. A. Bjorklund 


l'wo examples showing high speed reversal of large masses by controlled flow through 


1 four-way valve, or by reversing flow of a variable delivery servo-operated pump 


Design Features in New Products 


High speed weaving machine; clectro hydraulic grinder; stressed plastic panels in high 
way trailer; hydraulic power pack; inverted rotor for high inertia motor drive; timing 
belts for small rolling mill drive 


Wear Life of Aluminum Gears 


Analvtical procedure for estimating life of aluminum gears; comparison of durabilit 


of anodized and unanodized gears mating with aluminum or steel gears 


Photostress F. Zandman and Marc R. V 


Á OK 


New technique for observing and measuring surface strains on actual structures and 
parts, using a transparent plastic coating that becomes doubly refractive wh 
stressed. Advantages and limitations of the method, selection of the plastic materia 
measuring birefringence, and determining magnitude and direction of stress 


Automatic Temperature Controls i Raymond H. Matthew 


) 1 
Performance of expanding metal, expanding fluid, and electronic temperature-sen 
systems; service temperature ranges ind typi il applic ations 


n£ 


Sheet Metal Seams and Joints 


Six basic types of construction for flat, folded and welded scams 


High Temperature Materials—A Review 


I ily developments properties needed, methods of valuation materials now 


Selecting Brazing Alloys 


Factors affecting design and strength of brazed joints; brazing techniqnes and fille: 
materials for bonding both conventional and special materials 


Design of Cam Followers M. Kloomok and R. V. Muffe 


Load ratings of special bearings for cam rollers; equations, nomogram and sampk 
problems for determining surface load capacities; design suggestions 


Flame Plating for Wear Resistance 


Hard surfacing by detonation compared with other processes; surface finishes for 
tungsten carbide and aluminum oxide coatings; cost and preparation of parts 


Limits and Fits 


Design for press, transition, and clearance fits based on ASA recommendations 


DEVELOPMENTS TO WATCH... COMING GVENTS ................... ENGINEERING ABSTRACTS 
DESIGN PERSPECTIVES NEW COMPONENTS AND MATERIALS... NEW BOOKS 

EDITORIALS CATALOGS ‘AND BULLETINS. d READERS' LETTERS 
TECHNICAL NEWS SANS, SOUCI ond PRESS PREVIEWS 
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MALLORY ASH TRADER 


From 1931 to 1956, the size of 
Mallory motor starting capac- 
itors has steadily decreased, 
from the unit shown at the 
left to today’s capacitor at the 
extreme right. 


p. 
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Mallory Motor Starting Capacitors 


Keep Growing Smaller... Performing Better 


The past quarter century has seen well over a Long life—even at elevated temperatures, high 
seven-to-one reduction in the physical size of voltages. 


Mallory motor starting capacitors. Today, Accurate capacity—close tolerance manufactur- 


the capacitors you can choose for use in air ing assures precise capacitance values for 
conditioners, refrigerators and scores of other high starting torque, uniform cut-out timing. 


motor-driven appliances are exceptionally Moistureproof construction—rugged plastic case 


compact, easily mounted in limited space. protects against effects of humidity. 


And their performance has grown as their 

size has shrunk. Characteristics like these have made Mallory 
capacitors the choice of leading appliance manu- 

Constant refinement of production tech- facturers. Be sure to specify them for the prod- 

niques, basic designs, and control of materials ucts you make. They fit your space requirements 

has built these outstanding qualities into ...and they match your toughest specifications. 

Mallory capacitors: For complete facts, write or call Mallory today. 


Expect more...get more from 


Serving Industry with These Products: 4 PR MALLORY & CO. Inc 
Electromechanical—Resistors * Switches > Tuning Devices * Vibrators J 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries " * i 
Metallurgical— Contacts Metals 3 e B. m vy cape 


* Special * Welding Materials 


e MALLORY & 


Product Engineering — September, 1956 





Developments 


To Watch 


CORROSION OF METALS BY PLASTICS 


. and rubbers is a problem being studied at the Naval Ordnance 


Lab., White Oak, Silver Spring, Md. To date, phenolic molding 


compounds are known to cause the most corrosion because ot the 


ammonia content. Gold plated bervllium-copper 


one week, and tin-copper wire was severely pittec 
THIS MONTH’S COVER hi Q 
with phenolic parts in a relative humidity of 95 

One of the common denominators of product posed to temperaturc cvcling from 65 to 160 I 

design—a coil spring—being formed on a coiler 
in the plant of Wallace Barnes in Bristol, Conn 
For a discussion of what to specify and what [his corrosivitv might have been caused bv certai1 llers which had 
to leave advisory on a spring drawing, see the 
article on page 135 in this issue 


one of the most corrosive types is a commercially available epox 


been added to the resin, according to NOI 


teflon, Kel-F, the unfilled epoxies, and 
THE STAFF considered the least corrosive l'ests indk 


Editor G. F. NORDENHOLT rubbers which cause significant corrosion 
Managing Editor ROBERT W. CARSON 


$ $ 


can be dissolved in water films and droplets metal surfaces 
Associate Editors 
ROBERT E. ABBOTT * PAUL N. ANDERSON 
NICHOLAS CHIRONIS © HENRY E. COOK, JR cases the electrolyte can be extracted b 
RICHARD M. KOFF © JAMES McDERMOTT 
FORD R. PARK 


centrations sufficient to contribute to ga 


material. In one test method, a plasti 


in distilled water for two or three days 


Assistant Editors 
FELIX GIORDANO © JOSEPH J. KELLEHER tested to determine its conductivity 
JOHN KOLB @ BENEDICT A. LEERBURGER, JR 


NORMA J. VAN NESS electrolytes such as ammonia and hvdrog 


Editorial Assistant LILLIAN M. WITHAM l'he conclusions reached ITC that the Gary 


Consulting Editors better the condition of the metal if exposed 


JOSEPH KERR * ROBERT E. BRUCKNER [he type of gasket material and where it 


Washington GEORGE B. BRYANT, JR considered to avoid corrosion \ report 
London RICHARD A. LAWRENCE 
ject at the January meeting of the Society 


Publisher ALBERT HAUPTLI 


Advertising Sales Manager, STANLEY J. ALLING 
Manager, Market Research HUGH BRITTON 
Reader Service Manager C. C. KANE QUALITY OF GLASS FIBER REINFORCED PLASTICS... 


Business Manager RUSSELL T. DOUGLAS 


Foreign News Bureau: LONDON © PARIS . will be improved by applying a chemical finish t 


BONN * RIO DE JANEIRO * MEXICO CITY at the bushing as the fiber is being drawn out 
TOKYO © MELBOURNE 


pany is investigating this possibility, and it 


first trials using this procedure will take place in ab 


l'he result will be glass fibers with tensik 


M Product Engineering T. Usually, one-quarter million psi is toy 
A McGRAW-HILL PUBLICATION XS which finds its way into the cracks and flaws 


SEPTEMBER, 1956 


cutive, Rat behing Co... tne... INFORMATION ON THE DISTRIBUTION OF STRESSES ... 


McGraw-Hill Building, 330 West 42nd Street, New 
York Publicati nite 19-129 Nor 


between crvstals in a metal shows that the magi 


ioke, See direction of the principal stresses can be computed f 
ent Edtorial Director 


d Director of Advertising Sales; 3. E. Blackbum f, loading condition even though the elastic limit has beet 


ice President and Circulat 


FOR SUBS( "TIONS te € Buh t 1 
e» 15 Wem dina Duct" pi seteuon, l'he studies, made at the National Burcau of Standard 


Subscriptions are s te ' exec € 
Reore Gnd consultants engaged in ti f machin- ton 25, D. C., consist of observing the changes in the 
company and position 


of the crystals, both under load and after release fr 
X-ray diffraction [he investigations also have 


three’ year . explanation of the balancing of residual strain 
ght 1956 by MeGraw Continues 


rights 
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This angular gear arrangement drives both a blower and a pump on a twin rotor 

helicopter. Gleason engineers made design and production recommendations and pro- 

duced prototypes for the manufacturer. 
Combination: 18 x 34 x 41; D.P. :7.56; Face V5"; 


- 


Tooth Spacing— within 0003", 


You ean solve your angular power 


transmission problems, too! 


The designers of this gear unit 
achieve greater flexibility within a 
limited amount of space by placing 
the drive shafts at an angle and using 
one source of power te drive two 
auxiliary units. 

Perhaps a similar gear drive would 
make your product designs more flex- 
ible. Such bevel gear drives permit a 
more compact design requiring less 

A 


Ta 
T 
mes 


weight and the ability to carry higher 
loads. 

Our engineers are ready to help 
you work out applications for bevel 
and hypoid gears—just as they 
helped the helicopter manufacturer 
with the design illustrated above. 

We recommended the proper gear 
sizes and reviewed the mountings and 


lubrication for the drive. Then we 


GLEASON WORKS 


gt 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


produced and tested prototypes of 
the unit. 

If you would like to discuss an 
application with one of our repre- 
sentatives, please write. You will also 
find these Gleason Technical Hand- 
books helpful: 20? Straight Bevel Gear 
System; Spiral Bevel Gear System; 
ZEROL Bevel System. 





Developments to Watch 


A HIGH TEMPERATURE RESISTANT PAINT ... 


. which successfully underwent a test of 1200 hr exposure to temperatures over 
1400 F, has been developed at the Corps of Engineers Research and Development 
Labs. Fort Belvoir, Va. While designed primarily for field application for the 
protection of diesel engine exhaust systems, the paint was found to be equally 
satisfactory for plant application. The paint is applied by either brush or spray 
and will air dry to handle within one hour. In its air dried state, it provides protec 
tion against corrosion, and after complete airing, the protection is said to be 
unlimited. The paint can be applied to the exhaust system and cured in place 
by using the engine, or applied aud cured immediately as in plant operation. Major 
requirements for a satisfactory performance are a clean and oil-free surface, and a 
controlled maximum dry film thickness of 2.5 mils. In tests on heavy construc 
tion equipment, the paint remained in good condition after 18 months of outdoor 
exposure. 


HIGH TEMPERATURE PLASTIC LAMINATE ... 


. with effective resistance to temperatures of 1200 F has just been announced b 
the Swedlow Plastics Co., 6986 Bandini St., Los Angeles, Calif. ‘The laminate 
combines the principles of reflectivity with the insulation values of reinforced plastic, 
and is composed of glass fabric; silicone resin binders; combinations of highly 
reflective metallized surfaces; and inert substances for added resistance to surface 
corrosion. The laminate is now being used in North American’s F-100 Super Sabre 


A LIQUID CHEMICAL LOCK NUT... 


.. . looking like kerosene has the property of hardening automatically in the joints 
between closely fitting metal parts. The result is a strong heat and oil resistant 
plastic seal which will prevent the two parts from vibrating loose. The hardening 
action of the sealant, known as Loctite, depends on the catalytic effect of the metal 
surfaces and the exclusion of air, which is a necessary stabilizer to keep the material 
liquid. ‘The treated fastening can be taken apart with ordinary tools and reused by 
treating the reassembled fastener with more of the sealant. A 10 cc bottle is said 
to be sufficient to treat 1000 No. 10 machine screws. There are three grades of the 
scalant, A, C, and D. Sealant A is recommended for fine threads and a tight fit 
For fastenings with a coarse thread and a loose fit, the more viscous grade D should 
be used. For screws which must remain readily adjustable in use, grade C, with a 
moderate holding power is used. Slightly more than 24 hr is necessary for the com 
plete hardening action of the sealant, but this action can be reduced to 15 min at 
212 F. Cadmium and zinc plated parts require a special activator treatment. The 
shear strength of sealant A and D is designed to be 750-1000 psi. Sealant C has a 
shear strength of 150-250 psi for use with softer metals. Because it is a penetrating 
liquid which hardens automatically in pores or joints, it can be used for sealing 
porous welds and leaky threads in pipe lines. For further information contact The 
American Sealants Co., Trinity College, P.O. Box 260, Hartford, Conn 


A BILL TO LIMIT THE LIFE OF A PATENT 


... to a term commencing with the date of the application was introduced in the 
Senate by Senator O’Mahoney during the recent Congressional session. The bill 
states that “the term of every patent shall begin with the date of the issuance, 
and shall terminate, except as otherwise provided, at a date not more than 20 years 


(Continued on page 9 
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When you want the best technical assistance 
“on your team,” use Bonderite under the paint 


^ À @ Many people tell us this is one of 
" Eri» the most important things we have 
v) our customers a red cent. 


to sell, even though it doesn't cost 


It's the knowledge and experience 
Parker technical 
representatives average 
12 years on the job. 


our organization has built since the 
introduction in 1929 of Bonderite, 
the first corrosion resistant paint 
base. It's the competence and practi- 
cal understanding of our technical 


'The Parker technical represent- 
ative who lives in and covers 
your area has a solid back- 
ground of experience—an aver- 


age of 12 years on the job! representatives. It's the cooperative 


PAR KE, 


BONDERITE 
Corrosion resistant 
paint base 


BONDERITE and BONDERLUBE 
aids in cold forming 
of metals 


PARCO COMPOUND 


rust resistant 


PARCO LUBRITE 


surfaces 


RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


wear resistant for friction 


Product 


attitude of our Customer Service 
people. It’s the initiative and ability 
of our Research staff. 

When you use Bonderite on your 
product, all these people go on your 
team to see that you get best results 
with greatest economy. 

Want these good men on your 
side? Write Parker today! 

*Bonderite, Bonderlube, Parco, Parco Lubrite, 
Parker Pre-Namel—Reg. U.S. Pat. Off 


Since 
1914 — 
leader in 


the field 
TROPICAL 
heavy duty maintenance 
paints since 1883 
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Developments to Watch 


plus such further time to compensate for delavs during the pendency of thc 
application not chargeable to the applicant as may be determined by the Com 
missioner from the date of filing of the carliest application in the United States, 
the date of which is claimed; but in no case shall the term of any patent be mor 
than 17 vears." ‘The bill was referred to the Committee on the Judiciary 


A SAND MOLD FOR BRONZE CASTING ... 


. which is said to have as great a chilling power as a mold made of steel, has been 
innounced by Dr. Pell-Walpole, a lecturer in metallurgy at Birmingham University, 
England. One of its chief advantages is that it produces better castings which 
do not require as much machining and finishing as those produced from the 
traditional steel shot molding. "The molding material consists of: 75-80 per cent 
Southport sand; 15-20 per cent graphite; and 5 per cent linseed oil. Asbestos 
can be added to the mix to lessen the chilling power of the sand. ‘This addition 
may be necessary to retard the solidification of thin section of the casting 


MAGNETITE CRYSTALS HAVE BEEN GROWN ... 


. at the rate of 0.05 mm a day during an Air Force sponsored experiment with 
the hydrothermal process. ‘lhe growth occurred in steel autoclaves containing 
ammonium chloride solution. Although the experiment was primarily with 
magnetite, it is believed that the process may be applied to the production of 
other ferrites. In the top of the chamber where the crystals grew, the temperature 
was 800 F and at the bottom 900 F. Pressure was about 22,500 psi. Growth 
rate decreased with lower temperatures and pressures to practically zero under 
720 F and 15,000 psi. Spontaneous centers formed extensively at cooler tempera 
tures. Among the different solutions used, only ammonium chloride promoted 
crystal growth through a hydrogen-producing reaction to steel alloys in the 
pressure vessels. "he growth was the outcome of a chemical process and not of 
re-crystallization of the parent material from a super saturated solution 


AND IN ADDITION 


\ special grade of silicon suitable for solar converter use is being offered by 
the du Pont Co., Wilmington, Del., for $180 a lb; not to be confused with high 
purity semi-conductor grade silicon which sells for $350 a lb . . . Latest report on 
starting salaries for engineers show that 1956 graduates of Illinois Institute of 
l'echnology are earning $391 à month compared with $383 for 1955 l'otal 
Defense Dept. spending in the missile field during the current fiscal year is 
expected to reach $1,276,000,000 . Secon Metals Corp., 7 Intervale St., White 
Plains, N. Y., is drawing titanium wire to diameters of 0.001 in. ... As a result of 
the steel strike settlement, the price of steel will be up about $8.50 a ton \ 
commercial Standard, and Amendment No. | to it, for rigid polyvinyl chloride 
plastic sheets has been issued by the Commodity Standards Div., of the U.S 
Dept. of Commerce; the standard CS 201-55 covers physical and chemical prope: 
ties, methods of test for high impact, and normal impact chemical resistant sheets 

l'he winner of the 500 mile Memorial Day race at Indianapolis redesigned his 
1955 model to incorporate more magnesium: the shell alone is 75 per cent mag 
nesium, as is the firewall and instrument panel. The brake anvil, differential hous 
ing, steering gear housing and four wheels are magnesium castings. The result 
was a weight saving of over 200 Ib, permitting maximum acceleration after coming 
out of a turn, and the installation of an extra fuel tank which meant that the ca: 
could go the entire 500 miles on one pit stop. 
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Armco 17-4 PH 
solves problems 
in valve design 
and production 


This ball holder is a vital part of a new, 
high-pressure safety valve. It must hold 
the valve ball securely until variations in 
line pressure cause the ball to be ejected, 
thereby checking the flow of gas or fluid. 

Several grades of stainless were tried, 
but only Armco 17-4 PH Stainless Steel 
had the necessary combination of extra 
high strength, hardness and corrosion 
resistance. 

Problems in producing the thin-wall 
holder were also overcome because 17-4 
PH machines readily and is so simple to 
heat treat. 


Hardens Without 
Distortion or Scaling 


This special stainless steel is hardened by 


a one-hour heat treatment at 850 to 900 F. 
No distortion or scaling occurs. Even close 


ARMCO STEEL 
CORPORATION 


2046 Curtis Street, Middletown, Ohio * Sheffield 
Steel Division * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation 


tolerance parts can be finish-machined be- 
fore hardening. 


High Strength Plus 
Corrosion Resistance 


In the hardened condition, Armco 17-4 
PH develops a typical yield strength of 
178,000 psi and a Rockwell hardness of 
C 44. Most other mechanical properties 
have correspondingly high values. 

Besides unusual strength, 17-4 PH has 
better corrosion resistance than the hard- 
enable grades of stainless. Under some 
conditions it is comparable with Type 304. 

Armco 17-4 PH is available in billets, 
bars and wire. Another precipitation-hard- 
ening grade, 17-7 PH is produced in strip, 
sheets, plates, bars and wire. For full infor- 
mation on how these special Armco Stain- 
less Steels can help solve your design and 
production problems, just fill out and mail 
the coupon. 


- 


Armco Steel Corporation 
2046 Curtis Street, Middletown, Ohio 


Please send me information on 


NAME 


COMPANY 


| We are considering it for: 


STREET 


| CITY 


ZONE 


L] Armco 17-4 PH Stainless Steel 
L] Armco 17-7 PH Stainless Steel 





—STATE. 
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For Jet Engines..Where Only The Best Is Good Enough.. 
G. S. SMALL GEARING 


Extreme uniform accuracy and dependability is a must in 


components for the Air Force. That’s why G.S. quality 
Gearing is specified for Fuel Metering Systems for jet en- 
gines, and other vital aircraft applications. The decided 
superiority of G. S. Small Gearing is the result of 40 years 
E AY R of specialization and research. Although mass-produced 


in runs of hundreds, or thousands, each component mea- 

sures up to a degree of accuracy generally considered im- 

B H | - f possible! * If much better Small Gearing in quantity 

pe C Ig ti es , LL C. runs is an important consideration in YOUR assembly oper- 

ations, too, by all means tell us about your needs. Let our 

2635 WEST MEDILL AVENUE capable engineers help you get the best and most econom- 
CHICAGO 47, ILLINOIS ical Gearing for the job. 


SEND FOR FREE 227; 221,20 
SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS Guide. It describes 80 types 


WORM GEARING * RACKS * THREAD GRINDING and applications. Contains useful charts . . a valuable aid to 
anyone interested in Small Gearing. Use company letterhead, 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS please. No obligation, of course. Write today! 
OF FRACTIONAL HORSEPOWER GEARING 


YOU'LL FIND G. $. GEARING IN TOP 
QUALITY PRODUCTS LIKE THESE... 


Adding Machines e Aircraft Instruments and 
Radios e Automatic Musical Instruments e Business 
Machines e Check Signing & Protecting Machines 
e (Clippers for Barbers, Animal Shearing & Hedge 
Trimming e Cloth Cutting Machines e Coin Changers 
& Counters e Communication Equipment e Electric 
Fons e Electric Motors * Floor Polishers, Sanders, 
Scrubbers, Sweepers e Food & Drink Mixers, Blenders 
e Home Appliances e Lawn Sprinklers e Machine 
Tools e Meat Tenderizers, Grinders, Slicers e 
Military Equipment e Motion Picture Cameras & 
Projectors e Outboard Motors e Pneumatic Pro- 
duction Tools e Portable Electric Tools « Radio & 
Radar Tuning Assemblies e Radio Anti-backlash Gears 
e Record Changers e Sewing Machines e Steel Strap 
Stretchers e Step Switches e Japping, Drillinga& 
Threading Equipment » Telephone Dials e Television 
Sets e Thermostatic Controls e Typewriters e Vend- 
ing Machines » Washing Machines. 


FRACTIONAL Wo, the 
s 
e 


e 


9 
TEC 
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engineers who want me / 
greater freedom of design 


WHAT ARE U. S. They are accordion-like, tubular rubber products that have a versa- 
tility and an adaptability impossible to duplicate in connections made 
MULTI-FLEX by conventional methods. Produced by United States Rubber Com- 
pany, they are made of natural or synthetic rubbers—with or without 
cotton, asbestos, glass or nylon fabrics. With few exceptions, all U. S. 
Multi-Flex products are made to order for specific applications. 


PRODUCTS? 


MULTI-FLEX This gives flexibility, rigidity, and the ability to take movements in 


PRODUCTS ARE axial extension and compression. Other qualities are: 
e Resistance to crushing and fatigue e Resistance to extremes of 
CIRCUMFERENTIALLY temperatures, abrasives, corrosives, oil, water, and grease e High 


CORRUGATED! travel ratio. 


WHAT ARE SOME < 
EXAMPLES OF 
MULTI-FLEX LE 


PRODUCTS? 


Above are shown only six of the various styles of U.S. Multi-Flex boots. Because Multi- 
Flex boots are custom-made, THEY CAN BE "TAILORED" TO MEET THE EXTENSION, 
COMPRESSION AND DESIGN REQUIREMENTS OF ALMOST ANY APPLICATION. 


WIDE In industry: Multi-Flex boots are used for rams in hydraulic presses 
making grinding wheels for other abrasive materials; on adjusting 
screws in grinders and machine tools; for guide rods in mechanical 
stamping presses; for reciprocating parts and for pistons and worm 
gears in a multitude of applications; for any hydraulic cylinders and 
other reciprocating parts requiring protection. 


APPLICATION 
FOR 


MULTI-FLEX! 


Any maker of equipment with moving parts which need protection 
should investigate U. S. Multi-Flex®. For engineering advice, get in 
touch with any of our 28 District Sales Offices, or write us at Rocke- 
feller Center, New York 20, N. Y. 


Mechanical Goods Division 
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Not just static strength, but... 


RESISTANCE TO TENSILE STRESS is achieved by use of properly heat-treated, accu- 
rately-machined side bars made of premium steel and fitted with properly-hardened 
pins, bushings and rollers. But to resist operational stresses, additional controls over 
dimensional accuracy, uniformity and roller resiliency are essential. 


STRENGTH OF CHAIN IN MOTION is accomplished through tensile strength plus 
special Link-Belt refinements. These include pitch-hole preparation, micro-finish of 
parts, special processing of side bars, pre-lubrication and rigid quality control from 
initial selection of materials to final protective boxing 


namic strength 


assures longer work-life for LINK-BELT Roller Chain 


N addition to known tensile loads, roller chain in mo- 
| tion is frequently subject to other operating stresses. 
Engagement with sprockets . 

. . centrifugal loads—there are many similar stresses. 

Link-Belt's solution: greater dynamic strength, achieved 

through design, manufacturing and processing "extras" 


. shock of starting loads 


. . . plus a combination of other important refinements. 
On your equipment, it's a significant contribution to 
quality 
long life measurably beyond ordinary roller chain. 

For wide design flexibility, Link-Belt roller chain 
covers the range of single and multiple widths—'4 
through 3-in. standard pitch and 1 through 3-in. double 


provides more efficient performance and 


Silent Chain LXS Steel Chain 
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Detachable Steel Link-Belt 


pitch with sprockets of corresponding sizes. Ask your 
Link-Belt office for a copy of 148-page Data Book 2457. 


LINK: > -BELT 


ROLLER CHAIN & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 
Carrying Factory Branch Stores and Distributors in All Principal 
Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13 
Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives 
Throughout the World 4 


$-815 Flat-Top Chain Cast and Cut-Tooth Sprockets 





Send for Free 3-D Booklet on of by CHASE?! 


CHASE BRASS & COPPER CO. Dept. PE-956 
Waterbury Manufacturing Company Division i — PLEASE SEND ME YOUR 
236 McNamara Street, Waterbury 20, Conn | LJ THREE-DIMENSIONAL BOOK- 
— | i LET ON NON-FERROUS FORG- 
Oe TF ; N INGS, COMPLETE WITH VIEWING GLASSES 
t I want to see for myself how forgings by 
— | Chase can give me economical parts that 
| have higher tensile strength, smoother 
— t | surfaces and require less machining and 
SEN LL Aio a aaa "iat a en finishing. 
mS NEM oe ee ee ER GENS S MO ee um [s 


Not just 


FINE FORGINGS... 
but a complete 
forgings service from 


CHOOSE YOUR METAL...TO YOUR SPECIFICATIONS...AND FINISH 


e Brass e Bronze 


e Solid blank forgings * Clean 
e Copper * Aluminum e Cored blank forgings e Polished 


e Titanium * Machined forgings e Polished & Plated 


BRASS & COPPER CO. 
ast ® WATERBURY MANUFACTURING CO., DIV. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION -+ WATERBURY 20, CONNECTICUT 
14 
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HEAVY COLLAR SECURELY LOCKS 
INNER RING TO SHAFT. Use of set- 
screws in collar avoids distortion of 
inner ring. Tension of collar against 
heavy setscrews assures tigh 


FREE ROLLING—SELF-ALIGNING. Spherical 
inner ring is free to align in any direction. 
Load is distributed over entire roller as- 
suring full load capacity. Destructive edge 
loading cannot occur. 


Series 400 roller bearings— 
complete Link-Belt line in- 
cludes ball and roller bear- 


CONTACT-TYPE SEAL, left, of felt laminated 
with synthetic rubber for extremely dirty con- 
ditions. LABYRINTH SEAL, right, for normal 
conditions. Bearings are pre-lubricated and 


ing pillow blocks, flange, 
flange cartridge, cartridge 
and take-up blocks. 


sealed at factory. 


Fast, easy mounting 


—4a key feature of these self-aligning, 
high-capacity roller bearings 


@ Hundreds of equipment manufac- 
turers who use roller bearings choose 
the popular, high-capacity Link-Belt 
Series 400. Compactness promotes 
neatness of machinery design . . . easy 
mounting reduces installation costs. 
And field service has developed an un- 
matched performance reputation be- 
cause of many valuable features. 
Series 400 pillow blocks are equipped 
with self-aligning, double-row roller 


Product Enginecring 


bearings. Even under shaft deflection 
and misalignment, bearing maintains 
full load capacity during its long life. 

This quality bearing is part of indus- 
try’s most complete line of ball and 
roller bearing blocks—made at a Link- 
Belt plant devoted exclusively to these 
precision products. For Book 2550 on 
the full line—ask one of the 40 Link- 
Belt offices nearest you. 
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LINK 


Ball and Roller 
Bearings 


LINK-BELT COMPANY: Executive Offices, Pruden- 
tial Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carry- 
ing Factory Branch Stores and Distributors ín 
All Principal Cities. Export Office: New York 7; 
Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs 
Representatives Throughout the World 3.990-A 





save time by providing 6-thread 
nutplate that stays put 


AA 


QZZI 


WANNI 





COMPARE RIVNUTS WITH THESE FASTENING METHODS 


SELF-TAPPING 


RIVNUT —. 


7) 
LI 


No structural strength 
Tears loose easily. Lacks quality 
Limits refastening 


WELDING 


Requires tapping, cleaning, etc 
Must be done before enameling 


Installed from one side. Gives fewer threads. Costs too much 


Gives the strength of 6 
clean threads. Provides firm, 


IN 
J 


LJ 


Can't be installed blind 
Drop down inside during removal 
Difficult to install 


accurate nutplate. Serves | 


as spacer head. Installed in Ww 


seconds, after enameling. 


Here’s a common fastening problem you 


can't solve with "nuts and bolts": 


You have to fasten a porcelainized, sheet metal top to a frame 
assembly. Two bolts would hold it but the top must be remov- 
able. You can't use nuts; they would drop down inside. Self- 
tapping screws might tear loose. Cost of installing welded nut- 
plates is prohibitive. 

B. F. Goodrich Rivnuts solved the problem for Apex. Upset 
from one side by one worker in seconds, Rivnuts provide a 
nutplate a rivet— with six clean threads for screw 
attachment. No matter how many times the top is removed, 
Rivnuts stay firmly in place with threads intact. 


SC lid as 


in factory assemblies and mainte- 
nance later on. B. F. Goodrich Rivnuts have similarly speeded 
up thousands of assembly operations, helped provide better 
products. They can do the same for you. Get more information 
by writing for Rivnut demonstrator shown below. B. F. 
Goodrich Aviation Products, a division of the B. F. Goodrich 
Company, Akron, Ohio. 


Time is saved two ways 


Top assembly of new 

Apex Wash-A-Matic is 

held securely in place 

by Rivnuts installed 
in the frame. 


| 


RIVNUT 


THE ONLY ONE-PIECE BLIND RIVET WITH THREADS 


SEND NOW FOR 
FREE RIVNUT 
DEMONSTRATOR 
Demonstrates with 
motion how you can 
Rivnuts to fasten 
WITH and To. Explains 


construction,simplicity 


use 


of installation. Get your 
free copy by writing to 
The B. F. Goodrich Co., 
Department PE 
Ohio. 


96. 


AL ron, 
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Master Meter 
Duplicator 


S 
prints receipts for 


prse SN, 


Computing Head f 


f 
uel oil delivered 


AL 


: le dei 


in everyday life, you 
see . the face of a Veeder- 
Root Counter or Computer. From gasoline 
ps to fuel oil trucks to textile mills . - - 

in business an 


on the farm, 
automated industry 


standard and special de- 
everything under Countrol 
i mechanically, electrically. 
And the mathematical yrobabilities are 
mighty high that you can count on Veeder- 
Root, too. -- to your advantage and profit. 


Why not let us figure out how, right now: 
yEEDER-ROOT INC. * HARTFORD 2, CONN. 


SA 


Everywhere you look 


a familiar face . 


pum 


in the home, 


commerce, in modern 


2 Veeder-Root 
vices are keeping 
manually, 


{ 
EN 


} 
Ai e xv 
a> r t 20 ul 
I M 
n 
Small Sc 
quare-Case Count 
» ynters for office and 
A i other mach 
achines Predetermining Counters f r 
or preventing sh 
. ort 
Rang 
ge Timer 


and over-runs on product 
, , machines 


Vary-Tally 


Multi-Unit Reset Manual 


unter 


r 
uel-Remaining Counter for 
subtracts as fuel is used 


easy to read 


easy to set 


STOCKS OF STAN 
DARD COUNTERS 
AVAILABLE AT — 
Greenville, S. C. * Chicago 6, Ill. « N 
, lll. « New York 19, N. Y 
, M. Y. * Los Angeles * S 
an Francisco 


Montreal 2, Ca 
Canada  * Offi 
ces and Agents in O 
ther Princi ; 
pal Cities 
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Craftsmanship of the 20th Century 















In modern merchandising, product ideas are 
"where you find them." They come from the 
MONSANTO selling agent. They come from the manufac- 
turer. In today's Plastic Age, more often than 
not, they originate in the design department 





of the custom molder. Read how one of America's foremost 

merchandisers teamed with a leading custom molder to translate 
the unique properties of a plastic material into a new departure 
| in furniture design. 


GE, Sears, and Lustrex styrene plastic open 
up new color possibilities in furniture 


— 





DESIGN OBJECTIVE: à drawer for chests and nightstands that of- 
fered new color possibilities, ease of manufacture, economy, durability, 
and ease of care—without sacrificing the warmth, beauty, and acceptability 
of wood. 


















MATERIAL SPECIFICATIONS.The Chemical & Metallurgical Divi- 

sion of General Electric Company, working with Monsanto specialists, 
designed the answer—a 3-sided drawer 
molded in one piece of Monsanto high 
impact Lustrex styrene plastic. The 
fourth side — the front —was to match 
the case. 

GE selected high impact Lustrex for 
many reasons. Color, for one—an 
unusually wide and varied range of 
lustrous colors. Fast moldability. Tough- 
ness. Dimensional stability—drawers 
molded of Lustrex would resist swell- 
ing or warping. Lustrex offered design 

y flexibility—the one-piece molding could 
incorporate top runners, center guide 
flanges, compartments, and dividers. 
And the wooden side could easily be 
attached. 


i es 


PRODUCTION of the drawers was by 
injection molding in 200 oz. presses at 
General Electric’s molding plant at 
Decatur, Ill. The molding material was 
Monsanto Lustrex Hi-Test 88, a rubber- Investigate the Monsanto 
modified high-impact styrene. 
completely-balanced line of styrene 

THE FINISHED DRAWERS come plastic compounds developed for 
> — pastel meme-m colors particular applications and sold 

veir smooth rounded corners are easy 
to clean. There are no seams in the one- under the trade name... 
piece construction to dry out or spread. 
No additional finishing is required. The 
drawers fit snugly without fear of stick- 
ing in the cases made by Broyhill Furni- 
ture Factories, Lenoir, N. C., and Ward 
Furniture Co., Fort Smith, Ark., for 
Sears Roebuck. Featured in Sears’ 1956 
line of bedroom furniture, these draw- 
ers are making a major contribution to 
the growing trend to color in American 
homes today 


This is one of hundreds of design and production problems which have 
been solved by utilizing the facilities of the plastics custom molding indus- 
try. The skill and experience of these 20th Century craftsmen are available 
to manufacturers designing for greater efficiency and lower costs. As à 


major supplier of plastic resins, Monsanto is in a position to introduce 


you to custom molders who will put their skills to work for you. If you MONSANTO 
are considering a design change for your product line, be sure to investi- 

gate plastics. Write to Monsanto Chemical Company, Industrial Appli- 

cations Dept., Room 907, Springfield 2, Mass. 





F 

oe 

ane SR PS A Oa 
LIII) 


Here's Why We Use 


SQUARE D Starters 


on the Machines We BUILD 


PERFORMANCE When you get right 
down to it, the performance record of 
any machine tool depends a lot on how 
the control behaves We know, from a 
lot of past experience, that Square D 
starters are designed to deliver the 
kind of trouble-free performance that 
keeps our customers happy 


FLEXIBILITY Another thing we like 
is the flexibility we get with Square D's 
starter design with packaged parts kits 
It's a cinch to make last-minute changes 
in interlocks coils and overload relays. 
That's important because it means we 
don't have to keep a big stock of start- 


ers with a lot of modifications 


FIELD ENGINEERING SERVICE 

When we're designing machines that call for more 
complicated electrical con it’ i to have 
a Square D Field Engineer handy to work with us. As 
a matter of fact, he'll carry the ball just as far as we 
say—even to developing the control circuit for a 


multi-station machine. 


SQUARE I) COMPRNY 
8e M88 08 


Ese ——ÉÀ wow..-EC&M propucts ARE A PART OF THE SQUARE D LIN 
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PERFORMANCE, EASY INS 


Sure, we like Square D 

cause it keeps our 
"down time" at a minimum. BUT— 
everybody knows that even the 
best starter needs periodic inspec- 
tion and preventive maintenance. 
We like the way Square D makes it 
easy to handle those routine jobs. 


performance be 


OFF-THE-SHELF PARTS KITS 

| maintenance ân 
than ever. Pack- 
lude interlocks, contacts, 
ays, pushbuttons and 
They re easy to buy, 
d faster to install. 


They make norma 
modifications easier 
aged parts inc 
coils, overload rel 
selector switches. 


easy to identify, an 
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PECTION AND MAINT 


1 Loosen two screws and the 
arc chamber cover comes off. 
Every contact surface can be 


inspected at a glance. 


3 Contacts are attached with 
separate screws—they can 
be removed and replaced 
without disturbing any wiring. 
A screwdriver is the only tool 
needed. 


ENANCE 


2 Remove four screws and 
entire movable assembly con 
be lifted off. Disconnect two 
wires and slip off magnet coil. 


e | ——- 


4 Sizes 0 through 4 starters 
have these separate mounting 
electrical interlocks for easier 
installation. Contact block is 
attached from front of panel 
with two screws- 


i 





This cost savings story TI 
points the way to 
big economies BUM. bre. 


per 1,000 parts. . . 38.4% 
vres given do not include the cost 
necessary for plating had steel 
f been specified. Because of alu- 
f l | ) minum's attractive finish and re- 
or you i sistance to rust, anodizing was 
* 1 the only finishing operation re- 
quired. This part is one of a num- 
ber of different aluminum parts 

used in the camera tripod. 


BUSHING — Converted 
from brass to aluminum. 
Cost savings 
per 1,000 parts. . . 53% 
WINDSHIELD WIPER KNOB 
INSERT — Converted from brass 

to aluminum. Cost savings 
per 1,000 parts. . .24.8% 

Lower raw material costs were en- 

tirely responsible for these sav- 

ings. Only 22 pounds of aluminum 

at $.56 a pound were required 

for 10,000 parts. Brass, however, Because of the savings offered 

required 67 pounds for the same y by aluminum, engineers tested 

job. At $.42 a pound, the total , it along with other materials 

cost for brass was $28.14, less i for this particular application. 

$4.58 for scrap recovery. Alumin- M ra y They found aluminum would 

um's total cost was $12.66 for ud CN not only provide sufficient 

every 10,000 ports produced. | o N strength but would also take 

| a slightly better knurl. 


) 
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STORY IN FIVE PARTS 


NOZZLE — Converted 


from brass to aluminum. 
| | Cost savings 
per 1,000 parts 24.9% 


Set up time and labor costs 
were equal between brass and 
aluminum. But brass required 
32.4 pounds for 1,000 nozzles 
while aluminum required only 
10.66 pounds. The difference 
in material cost, therefore, vas 
$7.86 or 24.9% saved per 
1,000 parts in lots of 10,000 


INSERT — Converted 
from steel to aluminum. 
Cost savings 
per 1,000 parts 35% 


Cost savings on this part 
were due to lower machine 
time and not raw material 
costs. Aluminum's faster 
machinability permitted a 
two-third reduction in ma 
chine time per 1,000 parts 


HOW YOU SAVE WITH KAISER ALUMINUM 


The five companies whose parts are shown here — 
like parts buyers all over the country — have dis- 
covered that Kaiser Aluminum stock can give them 
big savings and better quality. 

You get three times as many parts from a pound of 
lightweight Kaiser Aluminum stock as from a pound 


of brass or steel. Thus, each part can cost far less. 


And you often get better parts because aluminum 
provides a unique combination of useful advantages, 


including lightness with strength, handsome finish. 
corrosion resistance, good heat and electrical con- 
ductivity. 


For more information or assistance, look for our 
local number in the classified telephone directory 
under the heading “Aluminum.” Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palm- 
olive Bldg., Chicago 11, Illinois; Executive Office, 
Kaiser Bldg., Oakland 12, California. 


Kaiser Aluminum 


| 
| 
LIBRARY VOLUME 


Contains valuable aetailed 
information for designers! 


Product Engineering — September, 1956 


/^ 
A 
e "€ & 
N 
» 
y 





nnouncing...the First 


rd V LS AN LSU QS 


Flame tests prove its fire-snuffing ability 


This photo shows the instant 
combustion taking place when 
a conventional hydraulic oil of 
mineral oil type is atomized over 
a Bunsen burner. 


In this photo, Shell Irus Fluid 
902 replaces the mineral oil. 
Note that there is no ignition. 


SHELL IRUS FLUID 902 
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Oil-Base fire-resistant 


Photo courtesy 


e de 
Hydraulic Press Mfg. Co., and MACHINERY - 


Å rrer THREE YEARS of intensive research, It is a direct replacement for hydraulic oils 
field application and evaluation, Shell Irus now in service. 

Fluid 902 is now commercially available for Noncorrosive, and nonrusting. Steel and 
use in industrial hydraulic systems. While its copper panels immersed in Irus Fluid 902 for 
cost is far lower than other fire-resistant fiuids, one week at 160°F have shown no significant 
its performance is comparable. signs of corrosion. Rusting has not been a 
No major modification of equipment is problem in long-continued field tests. 
necessary. Shell Irus Fluid 902 is a special This is an efficient fire-snuffing hydraulic 
formulation containing no corrosive ingredi- fluid that can be widely used. Send coupon 
ents... no adverse effect on seals or fittings. for details, 


SHELL Orn COMPANY 
50 West 50th St. or 100 Bush St. 
New York 20, N. Y. San Francisco 6, Cal. 


p Please send test data and informati 
SHELL QIL COMPANY V ptm e dA ata and information on 


50 WEST 50 STREET, NEW YORK 20, NEW YORK | Diiis 


100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA Company 
Address 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


Cylindrical Rollers 
for High Capacity... 


How the rollers distribute the load... 
effect of local deflection within 


rollers under load...how roller quality 


The principle of overcoming sliding friction with 
rollers was known even to the ancient Egyptian pyramid 
builders, but it is a far cry from their crude logs to 
precision-ground rollers. Today engineers have a wide 
choice of bearing designs, and selection is usually gaged 
by the fundamental yardsticks of accommodation, load- 
carrying capacity and cost. In many applications, prop- 
erly designed plain bearings provide operating advan- 
tages. Ball bearings are ideal for other applications. 
But where heavy loads must be sustained in a relatively 
small bearing annulus, the only practical, commercially- 
available support is a set of hardened rollers operating 
in planetary fashion around a hardened inner race and 
housed in a hardened outer race . . . in other words, a 
cylindrical roller bearing. 


Obviously, the design and quality of the rollers play a 
large part in the performance of the bearing. Here, 
briefly, are some of the vital factors which must be 
taken into consideration: 


1. DISTRIBUTION OF LOAD 
WITHIN THE BEARING 


Every roller in a rotating bearing is subjected to periods of 
load while in the “load zone,” and periods of no load while 
outside the “load zone.” 
Within this zone, the roller 
moves from a position of light 
—" 6 10 load to a position on the line 
— of action of the bearing load. 
Here the normal roller load 
is a maximum, and the roller 
in this position is the heaviest- 
loaded roller in the bearing. 
Moving beyond this point, 
the load diminishes to zero 
at the extremity of the “load 
zone," as shown in Diagram 
A at the left. 


The theoretically perfect 
“load zone” extends from 
—90° to +90° measured from 
the line of action of the bear- 


ing load, for a total of 180°. But this is neither practic al 
nor necessarily desirable, since it would require a bearing of 
zero internal cle 'arance. If a bearing has internal clearance, 
then it has no “load zone” when under no load; only after 
load is applied does the heaviest-loaded roller deflect and 
permit its associates to share the load. 


Under normal loadings, the actual “load zone” may range 
from 90° to 120°, depe nding on the load and mounted internal 
clearance. This distributes ‘the load in the bearing so that the 
load on the heaviest-loaded roller can be approximated by 

)/ N times the bearing load, where N is the number of rollers. 


2^5. DISTRIBUTION OF LOAD WITHIN 
ROLLER'S AREA OF CONTACT 


As load is applied to a cylinder between flat plates, the 
cylinder deflects locally in the region of engagement. The plate 
also deflects locally, so the original line of engagement under 
no load is broadened to become a “dog-boned” area (Diagram 
Bi) under load. This broad- 
ening of the line of contact is 
analogous to the spread of 
the “load zone” from the 
heaviest-loaded roller to ad- 
joining rollers, as previously 
described. 


AREA OF ENGAGEMENT SHOWING END 
EFFECT - CYLINDER. ON FLAT PLATE 


= 


AREA Of ROLLER. ENGAGEMENT — MYATT 
BEARING UNDER RATED LOAD 


f 


One other effect is A 


here: deflected cy inders of 
finite length must gather in metal at their ends in two planes, 
instead of one, as is the case in the center of the roller. This 
end-loading effect can seriously reduce the life of a cylindrical 
roller bearing. All HYATT Roller Bearings have rollers of 
either generous corner radii or blended chamfers to reduce end 
effect. All HYATT Hy-Load Bearings, in addition to generous 
corner radii on the rollers, have a rolle r crowning extending 
a sufficient distance in from the ends to allow the area of 
contact to “fade out” evenly at the roller ends under normal 
loads, as illustrated in Diagram B2 above. 


3. DISTRIBUTION OF LOAD 
ACROSS THE ROLLER 


The unit load on any roller is distributed axially in a uniform 
manner except at the ends where crowning has been provided. 
Diagram C1 shows how the unit load drops off to zero at the 
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ends of the area of contact. The summation of unit loads 
represented by area “A” is the total roller load. 


This same load applied under conditions of vq o 
must result in an area "B" equal to area but it is 
apparent that the maximum unit load is conside An greater 
under such conditions and that the bearing will have a 
shorter life than one operating with little or no misalignment. 
Now observe the high unit load represented by area "C," 
resulting from the same total load applied to an uncrowned 
roller. This aptly demonstrates the d of crowning under 
conditions of misalignment. Moreover, the value of proper 
alignment is equally apparent (Diagram C2). 


AREA 'A 


UNIT LOADS 
ACROSS 
ROLLER 


"m "OLLER 
LENGTH >) CORNER 


TOTAL | i RADIUS 
CROWN 


mAs 
| S] 


LLIT M 
ENGAGEMENT 
—— x. : 


MYLOAD ROLLER UNDER MODERATE LOAD 
LLLI e LLL C2 


MYLOAD ROLLER UNDER MODERATE LOAD 
Le Ll RA Ci 


dl. EFFECT OF ROLLER QUALITY 
ON BEARING PERFORMANCE 


Quality of manufacture, particularly that of the rollers, has 
a great deal to do with the pe rformance of ac *vlindrical roller 
bearing. For example: 

l. A roller with excessive 
taper tends to uneven load 
distribution and abnormal 
temperature rise (D1). 

A roller with excessive end 
square te nds to noisy bear- 
ing pe 'rformance (D2). 

A roller with excessive two- 
point out-of-round tends to 
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poor segregation and poor bearing life (D3). 

4. A roller with excessive three-point out-of-round tends to 
noisy bearing operation (D4). 
A roller with poor finish tends to wear on all operating 
surfaces and noisy operation. 


6. A bearing with excessive 
roller-to-roller diameter 
variation tends to poor 
bearing life. 

A bearing with excessive 
roller-to-roller length 
variation tends to poor 
thrust capacity and ab- 
normal temperature rise. 


All of these factors are scrupulously controlled by the most 
modern precision equipment to insure maximum performance 
and life for every HYATT Roller Bearing. HYATT has 
pionee red many advancements in the control of roller quality 
and is constantly seeking new ways to carry the complex 
loads of modern industry even more efficiently. 


YOU WILL FIND MORE DETAILS 
in HYATT General Catalog No. 150, or your 
nearby HYATT Sales Engineer will gladly help 
you choose the type of cylindrical roller bearings 
best suited to your design requirements. Remem- 
ber, HY ATT is America's first and foremost maker 
of cylindrical roller bearings. Hyatt Bearings 


Division of General Motors, Harrison, N. J. 


YATT 


ROLLER BEARINGS 





WHEN IT'S MOVING ... MAKE IT TUBING 


(above) The safety belt was purposely not fastened in this rocket sled test checking the force of man's 
momentum. As sled decelerated suddenly from high speed, "Oscar" the dummy, crashed through the 
wooden panel and disappeared momentarily in a blur of dust and debris. He struck the barrier at an 


estimated 130 mph, came to rest 700 feet up the track. Inset (left) shows moment of impact. This 7-foot- 
high sled was fabricated entirely from tubing to obtain maximum strength per pound. 


EPUBLIC 


Wolds Wideat Range of Standard Steels 
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LIGHTWEIGHT ARMOR OF STAINLESS STEEL makes 


Construction is STRONGEST! 


Where strength is an important require- 
ment—such as this rocket sled application 
(left) for deceleration tests—manufacturers 
choose tubing for basic construction. They 
know that at any given weight, tubing is 
strongest of all mechanical shapes . . . as a 
beam...intorsion... under compressive loads. 


And through many years of good experi- 
ence, structural fabricators know that—dollar 
for dollar—Republic ELECTRUNITE® Steel 
Mechanical Tubing is their best buy. The 
Original electric resistance welded tube, 
ELECTRUNITE is well-known for both quality 
and performance. It’s available in a wide 
variety of sizes, gages, and shapes... in both 
carbon and stainless steel. 

Predictable characteristics are assured be- 


cause ELECTRUNITE tubing is made of Repub- 
lic steel, to rigid Republic standards—each 
step carefully controlled from ore to finished 
product. Though produced in great volume, 
every length is consistently uniform, foot to 
foot, shipment to shipment. Wall thickness is 
uniform and so is concentricity. Surfaces are 
free from scratches and pit marks. It offers 
uniform response to heat treatment. It is easy 
to fabricate . . . often eliminates some costly 
fabricating or machining operation. 

If you have a product that must be strong, 
safe and lightweight, investigate Republic 
ELECTRUNITE Steel Tubing. Republic’s engi- 
neers can help you design it into your products 
or processes—economically and profitably. 

Mail coupon below for all facts. 


MORE REPUBLIC PRODUCTS MADE FOR MOVEMENT: 


SMALL PARTS CAN OFTEN BE MADE FASTER, 


THE PILOT OF THIS "EGG BEATER" IS SHIELDED 


it possible for the Fruehauf Trailer Company's 
shiny new Volume Van to move a 35% bigger 
pay load. Stainless steel's exceptionally high 
strength-to-weight ratio permits the use of thin- 
ner, lighter sections— without loss of strength or 
sacrifice in safety. And where corrosion-resist- 
ance is important, stainless steel is ideal. We are 
glad to offer the services of our metallurgical 
and engineering departments, Contact nearest 
Republic office. 


STEEL 


and. Steel Product 


Product Engineering 


MORE UNIFORM—and at less cost using Republic 
iron Powder. Complicated shapes, difficult to 
produce economically by conventional means, 
are easy to make by this new method. 
Republic metallurgists and engineers, with a 
thorough knowledge of all types of metals, 
can help you determine iron powder's suit- 
ability to your parts production. This service is 
available without cost or obligation. Just mail 
coupon. 


Address... 


P —— ————————————— 
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Stainless Steel 


from the power plant by a firewall, fabricated 
from .016 gage Republic Titanium, Type RS-70 
Annealed. The extremely high strength-to- 
weight characteristics of this metal have made 
it possible to add range, speed and maneuver- 
ability to both military and commercial air- 
craft. Republic Titanium's very high resistance 
to corrosion also makes it useful for many non- 
military applications. If you have a strength- 
to- weight or corrosion problem, call your local 
Republic office. Send coupon for more facts. 


REPUBLIC STEEL CORPORATION 
Dept. C-2365-A 

3150East 45th Street 

Cleveland 27, Ohio 


Please sead me more information on: 
D ELECTRUNITE Mechanical Tubing 
0 ENDUROs 
DO Iron Powder 

DJ Have a Metallurgist call 


Intended Use 
r 


DJ Titanium 


(qo -— i Aigen eae 


Company—__ 
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Motor Protectors help build Customer 
Acceptance of HUNTER attic fans 


AUTOMATIC RESET 
PROTECTOR 


The Hunter Fan and Ventilating Company, a subsidiary of Robbins and Myers, Inc., 


has been making ventilating desk and ceiling fans since 1886. Hunter knows from 


experience the value of built-in Klixon Protectors in their fan motors . 


how Klixon Protectors help assure trouble-free operation. 


Here’s what Hunter has to say about the value of 


Klixon Protectors: 


“Our factories have produced nearly 200,000 
attic fans. This experience has taught us that de- 
pendability and trouble-free operation require the 
best in materials and components on our product. 
We are proud to state that all of our 115 volt, single 
phase attic fan motors are equipped with Klixon pro- 
tectors. They excend the life of our product, reduce 
service problems and assure the dealer of profit 


and the home owner of convenience. These factors 


have built widespread acceptance of our attic fans." 

You too can help motors work dependably in your 
products by specifying and using Klixon protected 
motors. They will reduce maintenance costs, service 
calls and repairs and replacements. The additional 


cost is low ... the benefits exceptionally worthwhile. 


KLixoN 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3809 FOREST STREET, ATTLEBORO, MASS. 
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ROLLED 
FORM 
STOCK 


e Cuts Production Costs 
e Reduces Scrap Losses 


e Minimizes Stock Inventories 


General Plate craftsmanship can mean substantial produc- 
tion and assembly savings to you, and at the same time 
minimize your rolled stock inventory problems. Here are 
some of the advantages available to you in General Plate 
rolled form stock: 


1. Close tolerances in dimensions, contour, and 


composition. 
You can profit by using 2. Wide diversification of available metals and shapes. 
General Plate Rolled Form Stock. , 
3. Excellent surface finishes. 


4. Heat treating facilities available. 
5. Size range from .025” to 314” wide. 


Metals & Controls These advantages, plus expert toolmaking — skilled 


production people — efficient delivery service — all re- 
C 2 sulting from years of experience in producing rolled form 
orporation material — make General Plate a dependable source of 
GENERAL PLATE DIVISION supply for your formed stock needs. 
We'd like to figure on your rolled form stock require- 
ments — if you'll send information to help us quote, we'll 
be glad to estimate tool and material costs without obliga- 
tion. The information we need is: (1) cross-sectional 
sketch or drawing and dimensional tolerances, (2) length 
of strip and tolerances, (3) material specifications, (4) 
permissible edge curvature and flatness, (5) surface finish 
required, (6) hardness, and (7) quantities involved. 


1009 FOREST STREET, ATTLEBORO, MASS. 
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The TORRINGTON NEEDLE BEARING 
is a natural for volume installation 


You can install Torrington Needle 
Bearings with greater rapidity than 
any other type of anti-friction bearing. 
Today, automatic arbor presses are 
widely used throughout industry for 
large volume installation—possible 
because of the Needle Bearing’s unique 
unit construction. 

Since no collars, shoulders or retain- 
ing rings are needed, Needle Bearings 
require only a simple housing. Conse- 
quently, an operator can turn out a 
tremendous number of assemblies every 
hour. A surface-hardened shaft serves 


as the inner race. Ease and speed of in- 
stallation cut costs on your assembly 
line—a large production benefit. 

For more than twenty years our 
Engineering Department has helped 
designers and manufacturers through- 
out industry to adapt the superior ad- 
vantages of the Needle Bearing to 
their products. Let us help you make 
the Needle Bearing ''standard" equip- 
ment in yours. 

See our new Needle Bearing agro 
in the 1956 Sweet's Product Design Fil 


—or write direct for a catalog. 


THE TORRINGTON COMPANY 
Torrington, Conn. * South Bend 21, Ind. 
CA District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON BEARINGS 


Needle » bestes doit » Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


ANNIVERSARY 


30B 


Pi 1 


TORRINGTON 


NEEDLE BEARINGS 
Give you these benefits 


* low coefficient of starting and 


running friction 
full complement of rollers 


unequalled radial load 
capacity 


low unit cost 
long service life 
compactness and light weight 


runs directly on hardened 
shafts 


permits use of larger and 
stiffer shafts 
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Alcoa’s 
Up-to-Dater 

on 

Screw Machine 
Products 


Four factual pages of news on aluminum 
screw machine products plus refresher 
information on alloys, finishes and design 
tips—all compiled for the eager young men 
of today, who will run things tomorrow. 


Fundamentals on the Economics of Aluminum 


The great strides made by aluminum screw machine 
products in recent years have been due to many 
things . . . many of them based on aluminum’s per- 
formance, many of them on economic factors. FOR 
EXAMPLE... 

It gives the designer a way to save weight. When 
finished products have to be made lighter in over- 
all weight, designers can save important pounds 
by using aluminum weighing only a third as 
much as steel or brass. It provides a means of 
heavying-up certain components without adding 
to total weight. Weight saved at one point with 
aluminum can be shifted to other points where 
weight is needed. 

It helps designers lick inertia problems without 
sacrificing strength or performance. Spectacular 
examples of this are found in calculators, business 
machines, ordnance, projectors, servomechanisms. 

It gives designers a way to improve performance 
while lowering costs. You get three times as many 
parts per pound of aluminum screw machine stock 
as you do from brass or steel. And aluminum costs 
less per pound than brass. Per piece, or by the 
pound, you can save a bundle. 

It gives designers a tool for speeding production 
while lowering costs. Aluminum is remarkable for 
its superb machinability. A free-machining metal, 
it is machined as well or better than the leaded 


‘ 
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Eager young 
men of 
today .. 


brasses. A large percentage of the time, aluminum 
is machined as fast as the machine will run. 

It frees the designer from corrosion restrictions. 
With aluminum, designers no longer need to worry 
about rusting. The initially fine appearance does 
not deteriorate. They can eliminate many costly 
features designed to protect critical machined parts 
from weather or corrosive operating conditions 
plating, protective housings and painting). Check 
the way aluminum screw machine products have 
taken over the outboard motor and photographic 
fields! 

It gives the designer maximum latitude in finishing 
specifications. The very nature of screw machine 
operations gives most metals a good surface finish. 
But, unlike some other metals, aluminum retains 
the surface finishes generated by machining. No 
special precautions are needed to preserve them. 
And that’s just the beginning. You can give alumi- 
num any surface finish you want . . . from a finish 
so perfect it's used for reflectors, to one rough 
enough to diffuse light. You can apply a jewel-hard 
anodic coating that makes the highest surface 
finish impervious to attack. You can incorporate 
any color in this anodic coating . . . to get a colored 
finish that’s part of the metal itself. 

It provides maximum design freedom. Because 
aluminum is so workable, so easy to machine . 
finish . . . color, it puts fewer restrictions on the 


Advertisement 





Alcoa’s Up-to-Dater on Screw Machine Products (continued) 


designer. His designs become less vulnerable to 
shortages in critical materials. His specifications 
put a lighter burden on tight schedules. His choice 
of aluminum makes sense when material costs are 
considered. His faith in aluminum is justified by its 
performance in the finished product. 


In case you haven't guessed... 
All these parts shown at the lower left were made 
by Alcoa at a marvelous new screw machine plant 
at Lancaster, Pa. They represent the kind of work 
which is commonplace at Alcoa. 

Our Lancaster plant is probably the biggest 


Made in brass, the 2-inch ferrule for modern furniture weighed 


3 pound and cost 27 cents. Redesigned as an aluminum screw 


machine port and anodized with a brass color, it weighed 


only .1 pound ond cost only 20 cents 


This is a special nut for a pressure cook 
er. It would have cost a great deal of 
money if the triangular shape had 
been obtained by machining. To avoid 
this expense, it started as a triangular 
aluminum extrusion and was turned to 
two diameters, followed by drilling, 
tapping, reaming, counterboring and 
cutoff 


This machined and knurled pin is an insert for 


a molded plastic assembly used in electronic 


equipment. Aluminum was a natural for this pin, 


since its coefficient of expansion is similar to 


that of plastic 


Aluminum's excellent electrical 


conductivity was also a factor 


This hydraulic fitting needed aluminum's light weight and the great 
strength obtained by forging. If was centered, drilled, faced, 
counterbored, tapped, reamed and recessed in three turret lathe 


operations. Close tolerances and fine internal finishes were vital 


Advertisement 


This hearing-aid cap, with a shell thinner 
than paper, is notable for its close 
tolerances and delicate anodic color 
ing. Screw machine operations included 
drilling, counterboring, facing, forming 
and cutoff. These were followed by 
deburring, buffing and anodizing. It 
has no tool marks, and walls are con 
fined to a thickness of 0.005 to 0.008 


at a critical location. 





aluminum screw machine plant in existence 
equipped and staffed to handle any job from ma- 
chining to light assembly 
few hundred to millions. 
We have hand screw machines for the short-run 


in quantities from a 


jobs and a turret lathe department for bigger ones. 
There are single-spindle machines to make short 
work of secondary turning, forming and drilling 
operations. 

For the really big production runs, we have an 
array of multiple-spindle equipment for high-speed 
operations on stock ranging up to a diameter of 
3l$ inches. 

There's a fully equipped press department with 
capacities up to 75 tons. We can heat treat, machine, 
bore, counterbore, tap, grind, buff, burnish, color 
We can provide light assembly. 

And our finishing department is the last word in 
. with everything needed for polish- 


completeness 


GC 


This spindle valve looks like a costly piece of machining. And it 
would have been if some smart tricks with aluminum hadn't been 
employed. The designer broke the part down into two easily 
machined sections anchored by a small machined pin. The parts 


were given an anodic coating and then assembled 


This shape could have been duplicated 
in most any metal. Its characteristics 
could not. Designed as a radiator for 
an electronic component, it was extrud 
ed from an Alcoa” Alloy, then cut 
deburred. Inner diameter was reamed 
to .0009. Final operation was to pro 
vide a black Alumilite" finish to elimi 
nate reflections and to improve heat 


emissivity 


This end plug for aluminum tubing used 
in furniture was produced completely 
by upsetting or cold-heading a small 
diameter aluminum bar. The original 
plan called for it to be machined 
from a much larger bar. By cold- 
heading much material and machine 


time were saved 


ing to a high luster to adding a rock-hard anodic 
coating in a variety of colors. 

To achieve those neat little production economies 
that rate so high with our customers, we have the 
right equipment all under one roof for high-speed 
upsetting operations and threading 
of cold-headers 


a roomful 
. a whole battery of thread rollers 
This plant offers designers, and those who produce 
or buy to their designs, something unique in the 
aluminum screw machine business . . a single 
responsibility for everything needed for the job 


The Importance of Single Responsibility 


Every operation required to produce aluminum 
screw machine parts is centralized under a single 
authority at Alcoa from making the alloy to 
the most complex finishing operations. Moreover, 
Alcoa’s tremendous knowledge of aluminum and 
aluminum fabrication makes possible every short 
cut, every way to trim costs, every trick in the book 
for improving performance 
You, as a designer, can call upon this knowledge 
at any stage from specifying alloys to detailing 
production methods. While much of the value of 
dealing with Alcoa is more apparent from the 
purchasing viewpoint, your designs and specifica 
tions have a direct bearing on both purchasing 
and actual fabrication. From that 
^ standpoint, Alcoa's Lancaster plant 
becomes the designer's right arm 


Full responsibility under one roof 
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Alcoa’s Up-to-Dater on Screw Machine Products (continued) 


Tips on Designing for Screw Machines 


This section might be called "Cost Increasers and 
How To Avoid Them." 

One of the worst cost increasers is unnecessarily 
close tolerance. At Alcoa, 0.005 to 0.003 is com- 
monplace. We can hold .001, or even less, but only 
at higher cost. To keep your costs down, design 
with as broad tolerance as possible. Where dimen- 
sions are critical to performance, then go for close 
accuracy. If a diameter is critical for only a portion 
of its length, indicate this on your drawings. Same 
applies to eccentricity. Locations of cross holes, 
milled sections, slots and similar work should be 
given as broad tolerance as performance of the part 
permits. Ditto for angular relations. 

Where possible, design so the largest diameter is 
equal to, or near, a standard stock size (see design 


handbooks). If such diameters can be left un- 
machined, indicate it. Where outside dimensions 
are machined only for sake of appearance, use a 
standard rod size with a liberal minus allowance, 
including cutting away the oxide coating. 

Use standard threads in American National 
Coarse, Fine or Extra Fine. Special threads only 
increase costs. Class 2 free-fit threads are most 
economical. 

Avoid threading close to shoulders or tapping 
close to bottoms. In drilling, try to specify a stand- 
ard drill size and allow normal point angle at 
bottom of hole. Flat bottom holes cost money as 
do those that extend deeper than six diameters. 
Where deep holes are required, try increasing diam- 
eter for part of depth and extend with a smaller 
diameter. 

Deburring is costly and should be specified only 
where needed. Often burrs can be removed satis- 
factorily during finishing. Sharp corners add to cost. 
Those formed by intersection of turned surfaces 
usually can be chamfered at no cost. Chamfering 
at intersection of turned and unturned surfaces 
requires a separate operation. 

Just remember that Alcoa will gladly go over 
your designs and point out cost-cutting modifica 
tions that often improve the product as well. 
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The Alloy Story 


There are four main alloys important in screw ma- 
chine work. Each has a specific purpose. Alloy 2011- 
T3, because of its lead and bismuth content, is the 
most machinable and should be used wherever 
possible. Alloys 2017-T4 and 2024-T4 are recom- 
mended where higher mechanical properties are 
desired; they are only a little less machinable. 
Alloy 6061-T6, while less machinable, is more 
corrosion-resistant, joins better and takes a superior 
finish. There are several other screw machine alloys, 
each for a specific need, and we suggest your Alcoa 
engineer is the place to find out which is the right 
one for your product. 
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Straight Talk 


Alcoa has been making aluminum and 
teaching industry to use it for nearly 70 
years. For most of that time, Alcoa has 
been the sole source of authoritative 
guidance on basic questions. We try con 
stantly to improve on what we already 
know. We’re eager to share our knowledge 
with designers and others 

In a sense, our Lancaster facilities are 
i proving ground for newer ideas in screw 
machine operations. But they are also a 
king-sized job shop with tremendous 
capacity available to all industry. 

We like to bid on jobs of all sizes and 
all degrees of complexity. We especially 
like those where we can show the superior 
ity of aluminum to other metals. So . 

Next time you have a job calling for 
screw machine parts (regardless of the 
metal called for in your specifications 
why not ask your P. A. to get a bid from 
Alcoa. We'd like to try for the business 
We know you'd like our service. ALUMI- 
NUM COMPANY OF AMERICA, 1994-J Alcoa 
Building, Pittsburgh 19, Pennsylvania. 


Your Guide to 
the Best in 
Aluminum Value 


ALCOA 
ALUMINUM 


CREW MACHINE PRODUCT 





How to Build a Low Cost Program Controller 


No. 8 of a Series 


Showing the broad application range of Fenwal Controls 





The problem was to develop an im- 
proved method for crystallizing fatty 
acids. Engineers at Fred S. Carver 
Inc., New Jersey, needed a means of 
changing temperatures automatically 
at various scheduled times during the 
process, which required temperatures 
ranging between 130 and 20°F with 
certain retention periods and closely 
controlled rate of change between 
each temperature. 


How Fenwal Helped Solve 
the Problem 


The controller was built around 
two Fenwal THERMOSWITCH® units. 
One unit to control heating circuits, 
the other unit to control refrigeration 
circuits. The programming action is 
supplied by a rack-and-pinion ar- 
rangement. It resets the temperature 
setting screw of the control THERMO- 
SWITCH unit as directed by an elec- 
trically-driven programming cam. 
The arrangement is used to control 
test runs to eight days’ duration and 
produces a controlled rate of change 
of 1°F in four hours. 


THE PROCESS CABINET shown here is a 
modified 18 cu. ft. refrigerator containing 
auxiliary cooling plates and heating ele- 
ments. Each circuit is controlled by a 
cartridge-type THERMOSWITCH unit. 


The adjusting screw of the THER- 
MOSWITCH unit used in the process 
cabinet above is normally !5-in. long. 
In this application, however, the 
screw is extended to the outside of 
the refrigerator wall by a is in. di- 
ameter shaft coupled to the setting 
screw. A fine-toothed pinion gear 
(about 10 teeth per inch) is mounted 
on the end of each extension shaft. 
The teeth mesh with a rack inserted 
in a groove in the side of a %-in. 


| ROO CONTAINS 
NBERTEO RACK 





diameter rod. The rod is guided ver- 
tically by two bearing blocks on the 
side of the cabinet. As the rod moves 
it rotates the pinion gears. This resets 
the control temperature of the process. 


Key to Controlling 
Rate-of-Change 


A cam mounted on the output shaft 
of an 8-day mechanism controls the 
position of the rack. The contour of 
the moving cam programs the process 
by holding the rack steady to main- 
tain a constant temperature and by 
moving the rack at a given velocity 
to change the process temperature at 
a predetermined rate. The key to con- 
trolling rate-of-change precisely is the 
fact that a given angular rotation of the 
adjusting screw of the THERMO- 
SWITCH unit changes its control tem- 
perature by a constant, known amount 
(80°F per 360 angular degrees of 
rotation). 


CONTROLS TEMPERATURE ... PRECISELY 
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Quick Recovery to 
Desired Control Temperature 


Each Fenwal THERMOSWITCH unit 
controls its 110 volt AC circuit 
through a series-connected 25 amp 
relay. Either circuit can be made in- 
operative by disconnecting a male 
plug connected to the leads from the 
THERMOSWITCH unit. When both 
THERMOSWITCH units are connected, 
the heating and cooling systems are 
cycled alternatively to provide quicker 
recovery to the desired control tem- 
perature. The size of heat input is 
controlled by the capacity of the 
heating elements used in the heating 
circuit. To maintain a constant tem- 
perature or produce a low rate of rise 
50- or 100-watt incandescent bulbs 
are used. For high rates of rise, some 
of the bulbs are replaced with 1200- 
watt resistance coil heating ele- 
ments. A circulating fan runs con- 
tinuously to prevent temperature 
stratification and eliminate stagnant 
air that would slow up the response 
of the THERMOSWITCH units. 


Proved Performance at 
One-Fourth the Cost 


The estimated cost of the entire 
set-up was about $165 about one- 
fourth the cost of an equivalent 
standard controller. And although 
used over a wide temperature range, 
there has been no trouble with con- 
densation or moisture, because the 
electrical contacts of the Fenwal 
THERMOSWITCH units are sealed inside 
the cartridge. 

Write for new Catalog No. 500 for 
details and complete product listings 
on Fenwal Thermoswitch Thermal 
Controls, including units discussed 
above, Midget and Miniature ver- 
sions of these, Snap-Action Controls, 
and Indicator Controllers. 


FENWAL INCORPORATED 
29 Pleasant Street 
Ashland, Mass. 


Please send me your 
Catalog No. 500. 


Our specific problem is: 


Name Title. 


Zone State 
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HOW [arpenter USES RARE EARTH ELEMENTS TO IMPROVE 
FORGEABILITY OF ALLOYS FOR ELEVATED TEMPERATURE SERVICE 


I'he value of rare earth elements in certain alloys for 
elevated temperature service can be seen in this hot 
forgeability test. Cast cones, identical except for the 
addition of cerium in one, are heated to forging tem 
perature and upset or hammered into flat “pancakes”. 
Note the relative freedom from cracks and tears in the 
specimen containing cerium. 

What does this improved hot workability mean to 
you? It means better forged finishes requiring less 
machine clean-up less wasted steel . . . fewer rejects 

. faster fabricating. 


Carpenter alloys for elevated temperature service have 
an enviable reputation for improved forgeability, and 
exceptional cleanness which meets the strictest inspec 
tion requirements. 

Carpenter pioneering in tool steels, super corrosion 
resisting steels and free-machining stainless steels has 


helped hundreds of companies to improve products and 
cut costs. This same specialty mill experience can help 
you do a better, low cost job on any parts or products 
you make for high temperature service. It'll pay you 
to investigate. Contact your Carpenter Representa 
tive, or drop us a line on your company letterhead. 
The Carpenter Steel Company, 117 W. Bern St. 


Reading, Pa 


Specify Carpenter alloys for elevated temperature service 
and get these three big advantages... 


Improved Forgeability 
Greater Uniformity 


Cleaner Steel 


arpenier 
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improved Alloys for Elevated Temperature Service 
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HOW MANY 
POSITIONING 
PROBLEMS 
CAN THESE AMAZ- 
ING UNITS SOLVE 

FOR YOU? 


Frankly, we don't know. Almost daily we hear of 
some new application that never occurred to 
us, But we do know this: electronics engineers 
are achieving the "impossible" with Saginaw 
ball/bearing Screws and Splines, particularly 
these miniature sizes, from 1!4 to 3 inches long. 


CHECK THESE UNPRECEDENTED PERFORMANCE ADVANTAGES: 
Saginaw ball/bearing SCREWS Saginaw ball/bearing SPLINES 


Nut glides on steel balls. ; At end of trip, one or The Saginaw b/b Spline radi- 
Like stripes on a barber more tubular guides lead cally increases the efficienc y 
pole, the balls travel to- ae e balls diagonally back of transmitting or restrain- 
ward end of nut through 4 A « across outside of nut to ing high torque loads. In 
spiral "tunnel" formed by P . starting point, forming stead of sliding against each 
concave threads in both closed circuit through other, the mating surfaces 
screw and mating nut. which balls recirculate. glide on rolling balls. 


The steel balls recirculate 

in closed circuits formed by 

7 "- mating longitudinal race 

TIMES MORE EFFICIENT c A ways spaced around the cir 
YO cumference of both inner 


Up to 95 efficiency guaranteed in transforming rotary and outer splines. Guides re 


to linear motion; over 80°) efficiency, linear to rotary. 
Require less than 1/5 as much torque as conventional 
Acme screws for equal output. 


turn balls to starting point 


LO 40 TIMES LOWER FRICTION COEFFICIENT 
SAVE SPACE, WEIGHT, POWER a THAN ORDINARY SLIDING SPLINES 


By applying the same basic gliding ball principle 
pioneered by Saginaw in the ball /bearing screw, 
this revolutionary new kind of spline makes prac- 
tical new engineering designs never before possible 


PRECISE POSITIONING AND SYNCHRONIZING | "| TRANSMIT OR RESTRAIN HIGH TORQUE 
Machine-ground ty pes provide precision control within hs LOADS FAR MORE EFFICIENTLY 


1al thousandths of an inch, plus perfect synchro- In any application where column length must change 
nization of two or more movements. i under torque load, the Saginaw b/b Spline offers un- 
. precedented freedom from sliding spline restrictions 


OPERATE IN VERY ADVERSE ENVIRONMENTS pi WIDE CHOICE OF ATTACHMENTS 


Saginaw b/b Screws have been designed and built to » Can be fitted with integral gears, clutch dogs, bear- 
operate from —75° to +900° F. Even if lubrication A ing and sprocket seats or other attachments for use 
faile or cannot be originally provided, they will still es with electric, hydraulic or pneumatic units 
function with remarkable efficiency. 


Permit much smaller, lighter motors and auxiliary 
equipment. Saginaw b/b Screws have been built from 
144 inches to 394, feet in length 


P. WIDE RANGE OF SIZES AND TYPES 
LONG, DEPENDABLE SERVICE LIFE p: Saginaw b/b Splines have been designed from 3 


inches to 9 feet in length, and from *$ to 3*4 inches in 
diameter. To convert push-pull to rotary motion, 
helical types are available with very high leads, 
ranging from 20:1 to 100:1 


Accurately predictable life engineered to design require- 
ments, Special Gothic arch groove design and multiple 
circuits assure dependable performance. 


MAIL COUPON TODAY FOR NEW 
ENGINEERING DATA BOOK 


— — — — — — — — — — — — £ 


Saginaw Steering Gear Division eS 
Ball Bearing Screw & Spline Operation 

General Motors Corporation 

Dept. 4J, Saginaw, Michigan 


Please send your Engineering Dota Book to 


Name— Titis 


ring 
crews & Splines 
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M a e a 0 precision switches 


s.. THEIR USE IS A PRINCIPLE OF GOOD DESIGN 


Hydraulic rail feed driller of Moline 

Tool Company for drilling, reaming and chamfering tube 
plates in heat transfer equipment. MICRO "PB" series push 
button switches are wired into the end of the hand levers. 


E 


MICRO “‘pB’’ series push button subminiature switch is outstand- 
ing because of its small size and the fact that after the push 


button is mounted on a panel, the switching unit can be wired and then easily 
snapped into place. The push button is sealed to keep dirt and moisture from 


penetrating to the back of the panel. 


Sealed small-size subminiature push button switches 
are easily wired into lever handles of Machine Controls 


Two MICRO “PB” series push but- 
ton subminiature switches are 
used by Moline Tool Company 
on their HD68 machine for drill- 
ing header plates or tube sheets. 
A switch is located in the end of 
each hand lever to relieve hy- 
draulic pressure and permit easy 
movement of the lever in turning 
the index bar to relocate the 
work table. 


Moline Tool engineers selected 
these MICRO SWITCH units be- 
cause of their small size, the fact 
that they are sealed to prevent 
dirt and moisture from penetrat- 
ing the back of the panel and be- 


cause they can be wired first and 
then easily snapped into place 
behind the panel. 


Though small in size, these 
switches have the ruggedness to 
give reliable, precise operation as 
components for heavy machines 
and equipment. 


Other MICRO precision switches 
of different types are used to con- 
trol the automatic feed cycles of 
the drills, as a limit for the ver- 
tical movement of the drilling 
unit and to perform other im- 
portant functions. 


Send for Catalog 75 -. 
on "Subminiature Switches" 


"MICRO's wide variety 
let us pick exactly 
the right switch" 


This manufacturer of an automatic 
reaming machine had to have a 
sturdy, ruggedly housed switch to 
withstand hammerlike impact actua- 
tion. It had to be small and com- 
pact, well sealed and with leads 
factory-sealed at the conduit open- 
ings. MICRO "LN'' series switches 
proved exactly right. Two of them 
are installed to control depth of the 
reaming cycle, two others restart the 
clamping cycle. Four other MICRO 
precision switches of different types 
perform other important functions. 


Said the Chief Engineer—‘'We 
came to MICRO SWITCH because their 
wide variety of switches let us select 
the switch best fitted to our need." 


Send for Catalog 83 
on "Industrial Enclosed Switches" 


A 


Accurate and rugged 
to guard dies 
on 250-ton press 


2} 


i ly 
P 


erdt] 


Safety of expensive dies on a huge 
250-ton press depend on the faultless 
performance of two MICRO precision 
switches. 


Extremely accurate and enclosed 
in rugged die cast housings, the 
switches were chosen by the press 
designers for this highly critical func- 
tion. The switches gauge the thick- 
ness of blanks fed into the machine 
at the rate of 1000 an hour. If more 
than one blank is fed in at a time, the 
switches stop the press instantly. 


Send for Catalog 83 
on "Industrial Enclosed Switches" 
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MICRO SWITCH 
Engineering Service 
can be a short cut 
to better design 


MICRO SWITCH Engineering Service 
is made up of experts on just one 
thing—precision switching prob- 
lems. 

Whatever your design problem, 
its solution may easily be expe- 
dited by consultation with an en- 
gineering service that has helped 
in the solution of many complex 
electrical switching problems. 
MICRO SWITCH may have al- 
ready solved a problem similar to 
yours—for somebody else. Should 
your problem turn out to be en- 
tirely new, MICRO SWITCH can— 
and will—develop the switch you 
need. 


Environment-proof 
for water pump controls 


l 


Designers of liquid level and pressure 
controls for automatic pump controls 
found all five of the vital requirements 
for switches in such a device in Honey- 
well Mercury Switches. 
These were: (1) high resistance to 
humidity; (2) unaffected by corrosive 
gases; (3) operation by low energy in- 
put; (4) capacity for wide overtravel; 
and (5) flexible in adjustment. 
The switch used in this application 
is capable of a maximum tilt of 5 de- 
grees. Switches are operated by re- 
volving discs. 

Send for Catalog 90 on 

"Honeywell Mercury Switches” 
— —— 


Absolute dependability — 


free from maintenance 
à 


Lo à 
Wired into the shear gauge dial, two 
small but extremely rugged and relia- 


Check Catalogs or Data Sheets Desired. 
Sign on margin, tear off bottom of page and mail. 


Catalogs 


83 90 101 


ble MiCRO precision switches keep the 
travel of a giant metal shear within 
precise limits. 

The designers required small, precise 
snap-action switches that must be 
accurate in performance, built for long- 
life operation and absolutely depend- 
able—with little or no maintenance. 


They found these vital factors in 
the MICRO precision switches selected. 
When the gauge has traveled to its 
maximum setting, the limit switch 
stops the motor and prevents damage 
to the back gauge screws. On the for- 
ward movement, the limit switch pre- 
vents the gauge from running into the 
shear knife. 


Send for Catalog 62 on 
"Basic Switches for Industrial 
and Commercial Applications" 


"No needle breakage since 
we installed the switches" 


34 : 
64 — —4 


Sometimes it happens that a designer 
discovers a spot where MICRO precision 
switches will make his product bet- 
ter and more productive as a result of 
his customer's installation. 

In this case a southern textile mill 
owner found a way to prevent needle 
breakage and reduce jams on his car- 
rier rack by using MICRO precision 
switches. 

One is installed so that it stops the 
machinery at once in the event of any 
misadjustment or mechanical failure. 
The other stops machinery if the nar- 
rowing fingers approach each other so 
closely as to tear up the needle bed. 


Send for Catalog 83 on 
"Industrial Enclosed Switches” 


.».have uses unlimited. 


How new "EN" Series 
Sealed switches provide 
Unusual design flexibility 


MICRO Series ''EN"' switches are cap- 
able of reliable, long-life performance 
under extreme conditions. They are 
completely sealed, are cylindrical in 
shape and can be mounted wherever 
a through hole can be provided. 


Roller plunger 
actuator for actuation 
28 by cams and slides 


Spring return 
adjustable actuator 
for cam or 

slide actuation 


Positive drive 
adjustable 
actuator for 
linkage 
Operation 


Plunger actuator 
for in-line 
motion actuation 


— 


MICRO SWITCH Engineering Service is available to help 


Data Sheet 


you select the exact switch to meet your design problems. 
Call the MICRO SWITCH branch nearest you. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, Toronto 17, Ontario e 


Product Engineering — September, 1956 


39 


FREEPORT, ILLINOIS 





rs is CY PAKK 


for more flexible industrial control 


In the flexibility of CYPAK* lies the challenge to throw out me- 
chanical relay limitations and simplify control for more auto- 
mated production. 

For example, CYPAK systems employ just four different com- 
ponent panels. They provide, in the most practical form, the four 
basic logic functions of computer science. With infinite combina- 
tions of these panels you can direct, far more simply, a greater 
range of equipment operations. 

Because the magnetic *make and break" of CYPAK circuits has 
no moving parts, it is five times faster than mechanical relays. 
It’s the basic reason for CYPAK flexibility in handling control 
signals, 

In addition, CYPAK systems are designed for physical flexibility. 
A common power channel is the backbone of each system. Into 
it CYPAK elements are plugged in, locked in, and signal terminals 
joined. In this manner, the system is easily expanded or replace- 
ments made after installation. 

Look into all the new opportunities in CYPAK 
by ealling your Westinghouse sales engineer. 

Write today for your free copy of The Whys and 
Wherefores of CYPAK, Booklet B-6584. Westinghouse 
Electric Corporation, 3 Gateway Center, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-01005 


*Trade-Mark 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 
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NOTHING 


can equal 


w à 
ON. At Young Machinery Company, Stainless Steel 


Muncy, Pa., this man, like all good welders, has no trouble 
with Stainless Steel in the shop. Both electric and heliarc 
welding are used extensively on Stainless. Fabricating opera 


tions are different, but they're not difficult od à : : A 1 
in its combination of desirable properties 


p—ÁÓÉ m 
No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
strength and hardness, beauty, cleanability and easy fab- 
rication. When seeking a source of supply, remember that 
United States Steel offers you the widest range of types, 


finishes and sizes. 


NITED STATES STEEL CORPORATION, PITTSBURGH AMERICAN STEE 
OLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO NATIONAL T 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD 
NITED STATES L SUPPLY DIVISION, WAREHOUSE 

STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


FOR BARD SERVICE. eer x —— SHEETS * STRIP * PLATES * BARS * BILLETS 
roducts Corporation. It grills 200 hot dogs per iour, heats PIPE - TUBES - WIRE * SPECIAL SECTIONS 
the buns and stores plenty of ice cold drinks. USS Stainless 


Steel is used for all the areas subjected to hard service— 
UNITED Sv A.U B8. 89 85:7 S-B 


where other materials would chip, dent or corrode. 


FOR LONG LIFE. In 1934, the Burlington Zephyr startled 
the world with an average speed of 77.61 mph between 
Denver and Chicago. That original train is still in service 
after rolling about 3 million miles, and the Stainless Steel 
exterior remains in perfect condition. 





Over the Long Pull... 


. Texrope 
GROMMET 
V-BELTS 


GET 
33% MORE 
GRIPPING 


Straight sides tend 
to bulge in the 
sheave, adding to 
tremendous pulling 
power. 


You'll get less pulley slip... !4 more grip- 
ping power than ordinary belts with Texrope 
grommet belts. 'This means higher drive effi- 
ciency and less surface wear. More rubber . .. gives greater flexibil- 
There are three big factors contributing ity, minimizing slip even further. 
to superior grip of Texrope V-belts. Call your nearest Allis-Chalmers distributor 
and find out more about Texrope V-belts, or 
write Allis-Chalmers, General Products Di- 


l Endless grommet construction ... 
vision, Milwaukee 1, Wisconsin. 


hugs sheave tightly, with no overlapping 
cords to cause stiff belt sections. 


2 Straight sides ...tend to bulge and 
grip sides of sheave as belt bends around it. 


ALLIS-CHALMERS wv. 
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HIGHER 
WITHDRAWAL 
TORQUE... 


Greater resistance to removal holds 
Allenpoints tighter in your products 


Tests prove that ALLENPOINT Set Screws have 
HIGHER WITHDRAWAL TORQUE than serrated point set screws 


You want maximum holding power from every set screw 


] HIGHER WITHDRAWAL TORQUE in your product. Here's why you'll get that from 
WITH ALLENPOINTS! In 14” x 14 
sizes, tightened to shear point of 
key, Allenpoints required 75 inch point set screws were recently compared in laboratory 
pounds removal torque. Serrated 
point set screws gave up their hold 


at only 50 inch-pounds removal own plant — random samples of each were chosen from 


Mi oin j torque 


~ | ONE MORE FULL THREAD WITH Bea : : 2 diis 
a ALLENPOINTS! Compare. and you'll in each test, keys were tightened right up to the shear 
= i | find that Allenpoints have one more point — maximum tightening point for any set screw. 


ALLENPOINT O Set Screws: Allenpoints and serrated 
tests. They were the kind of tests you'd make in your 


regular stock boxes from distributors' shelves 


full thread than same size serrated H k ; I : dio ki iiis 
point set screws. That means greater IGHER WITHDRAWAL TORQUE was required to release 
holding power, especially in the the ALLENPOINT O Set Screws. 

] much-used "square" sizes 


lranslated into your own product, this n 
CLEANER, MORE UNIFORM SOCKETS WITH 


ALLENPOINTS! Allenpoint sockets are 


preserve the long fibers of the steel uncut throughout the 


i dependable fastening with ALLENPOINTS 
pressur-formd to £ 

entire length of the screw. This makes a deep socket of 
maximum strength and accuracy, in which the key seats 
with great exactness. 


Specify ALLENPOINTS for far greater holding power — ALLEN 


the kind of fastenings that “stay put”. Genuine Allenpoints 
and other Allen fasteners are available from your Indus- MANUFACTURING COMPANY 


trial Distributor standard items immediately, special Hartford 2, Connecticut, U.S.A. 
items very promptly. Write for full information 
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NEW 


“Unionmelt’ 
Welding 
Assemblies 


Ee ta a bbl 
7 : os 


for greater 
job versatility- 
performance dependability 


Versatility and dependability are yours at an all time high in an im- 
proved new line of UvioNMELT welding assemblies . . . These units embody 
the greatest variety of machine combinations, job applications, and design 
features ever offered for submerged arc welding. 

Wire feed units are simply constructed and are highly efficient 
Identical mounting dimensions for heads, brackets, and slides allow for 
any number of desired assembly combinations. 


Welding heads have exceptional flexibility because of sturdy new 
mounting fixtures which provide for vertical, horizontal, and rotary 
adjustment. Stationary and self-propelled combinations are also available. 

The wide variety of standard and custom UNIONMELT welding assemblies 
can easily be made to fit your particular applications—at costs lower than 
many current standard models. 

See your local LINDE representative today for information on the many 


other new features—or write for free illustrated literature. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
GO East 42nd Street UCC] New York 17,N. Y 
Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


The terms "Linde" and "Unionmelt " are registered trade-marks of Union Carbide and Carbon Corporation 


44 Produc 


Trade-Mark 


d 2 ubi: 
KU n io m" 
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ww CYLINDERS 


BOOSTERS 


HYDRA 
ULIC AND 


See Miller Bulletins A-105K(Air) and H-104K (Hydraulic) for Complete 
Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


“IN-STOCK” MODELS ” A” Signifies Miller 200 psi or Oaar n ar psi Hydraulic Cylinders. 


MOUNTING HOLES 


ASO & HS0—Tie Rods not 
extended beyond nuts. 
AS! & HSi—Tie Rods ex- 
tended both ends (shown) 
A52 & H52—Tie Rods ex- 
tended. Cap End only. 
AS3 & HS3—Tie Rods Ex- 
tended. Rod End only. 
AS4 & H54—Two Tie Rods 
extended at both ends. 


MOUNTING HOLES 


A63—8” Bore only 
Flange Mounting on Rod End 


A64—8” Bore only 


FI Mounti Rod End 
eo giras p Tradit Flange Mounting on Cap End 


(A61 not available in 8" bore) 


Flange Mounting on Cap End 
(A62 not available in 8" bore) 


A72 and H72 
Side Lug Mounting 


A74 and H74 
Side Flush Mounting 


A77 and H77 
Side or Foot Mounting 


A81 and Trunnion Mounting 
on Rod End 


H81 


— 
— 
Po 


N 
> 


= C Q 
N` I 


Q [n 
S 


34-16 


HIN- 


Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 
Cushioned 
Non-Cush. 


A82 and Trunnion Mounting | A83 and Trunnion between 


Head and Cap 


(one week delivery) 


STOCK’! STROKES tin inches) 


PT ISI4[STST7T8[9 [10] [12] | | | | | | | | 7 
it2l3l4islél7isloliolnii2) || || | | iC 
| | 3) 4151617] 8] 9] 10] 11] 12] 14/16 | 18| 20822) 247] 28 | 32| 36) 
12131 4/5/6/7|8/ 9] 10|11{ 12] 14/161 18 | 20§22| 24] 28 | 32] 364 | 
[ [3|4[5|6|718] 9| 10 | 11 | 12 | 14| 16| 18 [20] 22| 24 | 28 | 32 | 36] 
2]1314]3]6 17 [8 2 0L HET2 He T8 | [20 | 22 | 24| 28 |32 | 35] 

[10| 11| 12114 [16 [18 [70 | 22 | 24 | 25 | 32 136 | 
ETATS ESTIS HS VETT 38 126 E27. [24 | 28 | 32 [ 36] 
[ [3|[4[5| 6|7|8| 9| 10 | 1 [12 [14 [| 16118 | 20| 22| 24 | 28 [32 | 36 | 
dS A iem 


12]3]4]5]6|7]8|]9|190 | 11| 12 | 14] 16 | 18] 20] 22 | 
L[314[5]6|7|8|9] 10] 11| 12] 14] 16] 18] 20| 22 | 24| 28 | 32 | 
1213) 415/617) 819) 10/11) 12/14) 16) 18) 20| 22 | 24 | 

|} 3) 415161718) 9) 10] 11] 12 114) 16118] 20] 22) 24 | 28 | 32) 
11} 2/3) 4/5/1617) 819110] 11/ 12) 14/16) 18] 20) 22] 24 | 28] 32 


Pivot Mounting 


X HE HERB 
L 
E 
i 
B 
SINS 
^ 
SS 
N 


MEIE Po a | 3) 
oie 1 1 1 ] = 


[1]213]4]5]6]7]8] 9 | JO LLL 
L.|.[3]4|5]6]7/8|9]10] 11] 12] 14 16 | 18] 20] 22 | 24 | 28] 32 36 | 
['I213|4[5]6]7]8 2 LO LLLLL2] 14 14.118] 20122 124.128] 32 | 36 | 
L| [3[4|5]6]7|8]9|10| 11] 12 | 14] Qe 39127 
1121314151617) 8) 9) 10] 11] 12114 116] 18] 20) ELIKVIET3 

ST tstetotereorrt tte Thal terre a0 Peay see 

REEL et ee 7 


"riz13 141516 ]7]8 [9 39 L1] 114 116118) ——— 
|| 131415] 617) 8] 9) 10] 11] 12 | 4 | 16 | 18]20 | 22 |24|28] 
riz pp 4 Ts [617] [9 H0 | [32 [14 [16 [18029 22 24] 29] 32]36] 


BOOSTERS 
IN STOCK 


Write For Catalog 
and Stock Price List 








duces 2000 psi hydraulic oil output): Model B4, 5" bore, 1" 
Reciprocating Booster Model DA77-RBAB8, 5" bore, 1" 
Tonks, E dio., 6” and 10” heights. 


[14 | 16 | 18] 20 | 22 | 24 | 28] - 


MILLER FLUID POWER 


A86 and H86 
Pivot Mounting 


A" ond "M" Models 
82, 84 ond 86 with 
strokes over 18” require 
stop tubes 

Column 
quires lorger 
piston rods for the fol 


strength re 


diameter 


lowing 
Air Cylinder Models 
A82, 84, and 86 with 
strokes inside area (1 
when operated ot 100 
psi ond over 
All hydraulic models 
with  strckes inside 
area (2) and Models 
H82, 84, ond 86 with 
strokes in orea (4 
when operated at 2000 
psi and over 
Models 482, 84 and 86 
with strokes inside 
area (3), when oper 
oted at 1000 psi and 
over 
Depending upon Trun 
nion Pin location, “A” 
ond “H” Models 83 with 
standard diameter piston 
rods con hove longer 
strokes thon Models 82, 
84 and 86 
See Miller File 2225! 
for oversize piston rod 
and stop tube require 
ments 


Immediate Delivery on the following Miller 25 to T Ratio Boosters (80 psi air input pro- 
dia. ram, 6” and 12” 
dia. ram, 6” 


strokes; 
stroke. Also Booster 


DIVISION 


FLICK-REEDY CORP. 


2002-04 N. Hawthorne Ave., Melrose Park, Ill. 


AIR & HYDRAULIC CYLINDERS - 


BOOSTERS . 


ACCUMULATORS 


COUNTERBALANCE CYLINDERS 





WHAT’S YOUR P.Q.? 


Pump standardization—how do you benefit? By stand- 
ardizing, you can often drastically cut your spare parts in- 
ventory. With Worthington’s SESC (Standard End Suction 
Centrifugal) line, you are also assured of immediate deliv- 
Because the SES( 


line consists of standardized “parts” not “pumps,” it can be 


ery from factory or distributor stocks 
built in many different combinations 70,480 to be exact 
For all these reasons, more and more companies are turning 
to SESC pumps. See bulletin W-300-B4 


Which pump is best for difficult suction conditions? 
Worthington’s close-clearance rotary pump is self-priming 
and can operate under vacuums as high as 28 inches of 
mercury. The large unobstructed suction opening in this 
herringbone gear pump permits operation with thin or vis 
cous liquids at high efficiency. The double-helical gears bal- 
ance all end thrust, eliminate trapping of liquid between 
gear teeth and provide a quiet, pulsation-free flow at high 
speeds. For the full story, ask for bulletin W-483-B2. 


‘PUMP QUOTIENT 


Packing 


5 0 aly 80 


Mechanical Seal 


Packed stuffing box or mechanical seal—which is pre- 
ferred? Each has its applications. Mechanical seals are 
gaining in popularity year after year. With Worthington’s 


Standard End Suction Centrifugal pumps you not only get 


your choice of mechanical seals—or packing—but you can 
easily convert from one to the other using standard stock 
parts. This “interchangeability” is just one of the many 
extra advantages of Worthington’s SESC line. For more 


details write for bulletins W-300-B4 and W-350-B16. 


Whose pumps would you expect to find in the Eiffel 
Tower? If you said "Worthington's," your P.Q. is all right. 
The original steam-driven pumps that power the Eiffel 
Tower's 100-passenger hydraulic elevators were built by 
Worthington back in 1889 
modern electric-drive Worthington pumps, moved into the 


The most recent additions, 
Tower just last year. Today as then, wherever men must 
move liquid, they turn to the company with a reputation 
for performance. Worthington Corp., Harrison, N. J. + 


WORTHINGTON 


ic 
t en 


M 


—— 
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Where you convey gases 


aad have problems of vibration, misalignment, moving parts or cramped spaces 


3” and 4’ 
Diesel Tractor 


Get more service hours per dollar 
with American Flexible Metal Hose 
Flexible 
leak- 


proof service in conveying gases, whatever your needs. 


Famous quality construction of American 


Metal Hose offers you the security of trouble-free, 


Proof of this is American’s enviable record—in thou- 


sands of applications—for the pressure-tight convey- 


ance of air, oxygen, hydrogen, nitrogen, acetylene, 


propane, butane, Freon, ammonia, and many other 


gases under both high and low pressures. 
its flexibility—American 


Flexible 


Metal Hose absorbs vibration and prevents its transmis- 


And—because of 


sion into surrounding structures . . . travels with expan- 

sion and contraction due to temperature changes 
ee 

AANA AA LTUIU To 


TANT. 


»»l TTL 
wy 


PLE) 


Se A "MS 


BASIC TYPES 


types av tilable in 

wide range of sizes anc 
styles in any workable 
metal. Furnished witl 


attached 


[.D. American Flexible St ink ss Steel Hoses used to convey hot « xhaus t gase 
equip ped with Exhaust Conditioner | 


Seamless corrugated 
and Strip-wound. Both 


| 


1 


or without end fittings 


ed H derer | 


facilitates installation, particularly In cramp d spaces 
solves problems of misalignment and moving parts 
xh, coi 
rosion-resistant bronze, steel, supernickel, brass, stai 
Flexible Metal 


SCTUIC( hours pe! 


Available in a wide range of diameters in tou 


less steel or other metals, American 
Hose the highest 


dollar. You can order complete 


delivers very 
assemblies with end 
fittings attached—made to your specifications and read 
for immediate installation 


Betore call 


American Metal Hose representatives for engineering 


your next design job your nearby. 
- ] , . 


help. Their suggestions will help you solve and sav 
on connector problems. The American Brass ¢ 'ompan 
American Metal Hose Division, Waterburv 20, Conn 
In Canada: The Canadian Fairbanks-Morse ( ompan 


Limited 


AMERICAN 
an ANACONDA ....... 


must MOVE 


FLEXIBLE 
METAL HOSE AND TUBING 





Na 
H 
io 
$ 
E H 


265 Westinghouse warehouses 


stock the Z/fe-//nestarter ... 


Here it is. The most advanced starter on the market. And it's ready 
for immediate shipment. Available in a uniform and complete line 
backed by Westinghouse application and service facilities. The 
Life-Linestarter* is the starter you can install and forget. 

Among its outstanding features are De-ion* arc quenching and 
the exclusive knife-edge bearing design which greatly reduces fric- 
tion and wear. You are assured of long life, ease of installation and 
maintenance, and instant, positive motor protection. 

Get this magnetic motor control by calling your Westinghouse 


sales engineer and placing your order. Call him today. *Trade-Mark 
) 21929 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RAD/O! 
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which helical gear costs 


80% less? 


metal helical gear 


s better than a forged and hobbed 
aluminum part for just} the cost! 


By replacing 

forged aluminum 

gears with 

sintered steel 

GRAMIX helical 

gears, a manufacturer 

of automotive equip- 

ment found that he could 

realize an 80% saving and get greater dependability. 
The gear is a component of an automatic window 
raising and lowering mechanism currently being 
used by four different automobile manufacturers. 
The helical teeth are formed in the compacting dies, 
and, after sintering, the GRAMIX gear is ready for 
assembly into the power window unit .. . there is no 
need for costly machining or time-consuming fin- 
ishing operations like the hobbed aluminum gear 


114 


used previously. In spite of the astonishing savings, 
these GRAMIX gears have proven to be even better 
than the former forged gear from a standpoint of 
toughness and wearability. 


GRAMIX metallurgists can provide the exact alloy 
for your design specifications. GRAMIX parts may be 
oil-impregnated for self-lubrication. They seldom 
need machining, and will often outlast similar ma- 
chined parts. Complex shapes can be produced to 
tolerances as close as .0005”. Whatever your require- 
ments may be, it will pay you 

to investigate GRAMIX. 


Do you have our big detailed 
GRAMIX catalog? . . . write 
today for your copy. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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MUELLER BRASS CO. 


brass and bronze forgings help insure 
dependability and lasting jewel-like 
finish of distinctive St "pH TADE p locks 


Smart styling, handsome appearance ond durability have 
been neatly combined by the Schlage Lock Company of San 
Francisco in their line of lock designs for residential and com- 
mercial use. Many important parts of these lock sets are brass 
and bronze forgings made by the Mueller Brass Co. The 
beautiful natural color, corrosion resistance, and inherent 
dependability of these forgings make them ideal for this 
purpose. In addition, the high degree of surface smoothness 
makes possible an exceptionally lustrous finish as well as a 
perfect plating surface when required. Then, too, the use of 
forgings has reduced costs, cut finishing time and greatly re- 


duced the number of rejects when compared to the sand 
castings that were formerly used. 


Whether you manufacture decorative hardware where finish 
is of prime importance or rugged assemblies that must stand 
up to bruising everyday punishment, it will pay you to in- 
vestigate Mueller Brass Co. forgings. Strong, long wearing 
brass, bronze or aluminum parts, forged to your exact specifi- 
cations under exacting statistical quality control standards 
can help you reduce costs, improve performance, and give 
you a better looking product. Write for our engineering 
manual (No. H-58565) ... or call in one of our engineers 
to investigate possible forging applications in your products. 


ASTRA design 


MONARCH design 


MERCURY design 
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PANTHEON design 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Manual H-58563 


600 Series Bearing Alloys 
Engineering Manual FM-3000 


Copper Bose Alloys in Rod Form 
Engineering Manual FM-3010 


METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 
Vice-President and Director of Research 


Last week one of our sales engineers was at the home 
office and we were talking about one of his customers 
in the East who manufactures milling machines which 
are being used for milling aircraft spars. We are sup- 
plying gibs, slide bars and wear strips to this company 
made of our '*600" series bearing metal in rectangular 
rod form. The material formerly used was aluminum 
bronze* cast bars which they could only obtain in 36” 
lengths. Their engineering department estimates that 
costs have been reduced 50% on this component. 
Machining time has been reduced and impregnation of 
porous castings has been eliminated. 


Our sales representative was curious about my ex- 
perience with **600" in other applications such as this. 
Oddly enough, our own plant has been a pretty good 
proving ground. In our extrusion department, for 
example, we have gotten exceptionally good service 
from slides made of '*600" and used on the die heads 
which are subject to pressure and extremely rough 
usage. 


Bob Irwin of our forging department reports that the 
**600" strips he has used for lining the ways of our big 
forging presses have proved far superior to the bronzes 
which were original equipment. The bronze strips 
squashed out after protracted running. More important, 
the “600” strips last 10 times longer before replace- 
ment is necessary. 


[n our copper tube fabricating department we have a 
lot of automatic equipment for the production of formed 
tube shapes like tees and ells used in the plumbing 
industry. On one of the tube benders, there was no 
provision made for replacing worn forming slides. Our 
Maintenance Department reworked the machine using 
“600” strips as replaceable forming slide inserts. The 
bender is now a far more efficient machine. Because of 
the long life of '*600", downtime on this machine has 
been practically eliminated. 


While we were talking about these uses in our own 
plant, it brought to mind some other instances where 
the exceptionally good wearing properties of '*600" 
have been established. A Cincinnati lathe manufac- 
turer uses “600” in the form of counter sunk hex- 
headed screws on wearing strips used on lathe carriages. 
When the strip wears to the retaining screw the ways 
will not be scratched. 


According to their own records, all other materials 
which they had tested proved unsatisfactory for the 
job. Another maker of precision lathes and milling 
machines found that after a year of exhaustive tests, 
the “600” metal that was used as nuts on compound 
slide screws outlasted competitive metals at an ap- 
proximate ratio of 3 to 1 at an estimated saving of 30%. 


Sliding surfaces on all kinds of machinery have different 
wear characteristics, as you have undoubtedly found. 
If you have any problems involving gibs, slide bars or 
wear strips that are proving troublesome, why not drop 
me a line or send a part print and we'll be glad to study 
it and make the proper recommendations. 


*We manufacture 4 grad:s of wrought aluminum bronze. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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How designers and production men work hand in hand 
to keep production up ... assembly costs down 


To keep production high and costs low, Motorola 
designers specify the best fasteners that can be bought 
—Parker-Kalon Self-tapping Screws. They know 
that the price paid for fasteners is but a small fraction 
of the cost of using those fasteners in production. 
Because P-K Self-tapping Screws consistently start 


right . . . drive right . . . and stay tight, Motorola 


guards against assembly slowdowns and costly sal- 
vaging of damaged parts. 

This example is typical of thousands of cases where 
designers help production men turn out a better 
product faster—and at less cost—by specifying P-K 
Self-tapping Screws. This simple fact is being proved 
day after day ... “if it’s P-K, it’s O.K.” 


PARKER-KALON DIVISION, General American Transportation Corporation 


PARKER-KALON 


fasteners 


Sold Everywhere Through Leading Industrial Distributors 


Factory: Clifton, New Jersey—Warehouses: Chicago, Illinois—Los Angeles, California 
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PowerGrip “Timing” Belts 


How a designer 


licked the wind-up ‘| A E 


problem in a highly 


sensitive machine 


[he tension on air wire wind-up drum 
\) is reflected through “floating roll 
B) which in turn controls the drive. In 
IT operation U.S PowerGrip “Timing 
Belts (TB.) give exact response to the con 
stant change of tension caused by varia 
tions in speed of the wind-up drum 
Hence, no belt lag. no loss of control as 
with previous belts 


DRIVE MOTOR 
. OR MACHINE 


VARIABLE SPEED DRIVE 


The schematic drawing illustrates a "floating roll," one 
of the most sensitive and precise methods of controlling 
tension in a web of material — whether it be wire, paper, 
cotton, threads, plastic or strips of metal. It is one more 
example of U.S. PowerGrip "Timing" 9 Belt's ability to 
simplify and improve a power transmission unit . . . one 
of the reasons why the invention of this belt was recently 
awarded the Franklin Institutes Edward Longstreth 
Medal for "Invention of High Order." 


Whether for original equipment or plant conversion, 
U.S. PowerGrip offers all these advantages: 


Mechanical Goods Division 


MATERIAL 


(8) t TENSION 
Hja A 


WIND-UP STAND 
HYDRAULIC 


CONTROL COMPENSATOR ROLL STAND 


» no slippage, no take-up—allows short centers, high ratios. 
» absence of metal-to-metal contact — eliminates need for 
lubrication and housing devices. 

« handles speeds up to 16,000 F.P.M. or so slow as to be 
imperceptible to the eye. 

« close to 100% efficiency. 

« imbedded with steel cables for high tensile strength. 

« constant angular velocity. 


These belts — plus expert engineering service — are ob- 
tainable at “U.S.” power transmission distributors, at 
any of the 28 “U.S.” District Offices, or by writing us at 
Rockefeller Center, New York 20, N. Y. 
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Schematic of Coordinated Variable Speed System 


VARIABLE OUTPUT SPEED 


FIXED FREQUENCY 
SUPPLY LINE 


OUTPUT OF 
ALTERNATOR 


VARIDYNE 
POWER UNIT 


ALTERNATOR 


you can obtain 
variable speed from 
AC squirrel cage 


motors 


The principle of Varidyne is based on the fact that 
AC motors operate at a speed proportional to the 
frequency of applied power. As shown in the chart 
above, a 4-pole induction motor which normally oper- 
ates at 1800 rpm on 60 cycles will operate at 900 rpm 
at 30 cycles, or 3600 rpm at 120 cycles. Because 
power lines operate at fixed frequency, AC motors 


W W W 


VARIABLE FREQUENCY 


RPM OF 
VARIDYNE MOTORS 


example 4-pole motor 


. In this conveyor of 
_ the Dolly Madison 
| Plant of Interstate 
e qn Corpora- 
. tion, a baker's dozen 
_ driv are used 
~ —13' U. S. double- 
- réduction gearmotors. 

All are controlled to 

matched speed from 
.. the power unit. 


operate at fixed speeds. The Varidyne system con- 
verts the fixed line frequency to a variable frequency 
by means of a Varidrive and alternator combination 
(power unit). This variable frequency is used to 
power one or more AC induction motors which then 
can be controlled simultaneously by regulating the 


power unit. 


wuar Jloridyne can DO 


By the use of simple AC induction motors at the 
point of power application, Varidyne now provides 
the simplest and most dependable variable speed, 
multiple drive system obtainable. Motors of different 
speeds or types can be used in the same system and 
will change speed proportionately. Single motor sys- 


tems can be supplied for applications with limitations 
of space, weight, temperature, vibration, etc. The 
rugged AC motors and circuitry of the system insure 
long trouble-free life, which reduces maintenance 
costs and eliminates special training for maintenance 
personnel. 


aiia 1 Rag ia CAD c CAMARADES ab EE 





a simple means for 


simultaneous speed 


VARIABLE SPEED MULTIPLE DRIVES CAN NOW 
BE COORDINATED AND automatically CONTROLLED 


Varidyne may be furnished with Vari 
trol pneumatic control, which operates 
automatically in response to a signal 
from the process or operation. The 
trouble-free operation of many Vari 
dyne systems already in use has caused 


this new multiple drive system to be 
enthusiastically received throughout 
the nation. U. S. field engineers are pre 
pared to give counsel and special service 
in applying Varidyne to meet your spe 
cific application 


VARIDYNE OFFERS WIDE SELECTION OF MOTOR TYPES 


ap 4. 9 


T d 


Selection of enclosure and speed range 
of Varidyne motors driven by the cen 
tral Varidyne Power Unit is practically 
unlimited, including drip-proof, totally 
enclosed and explosion-proof designs 
Speeds of from 1 to 10,000 rpm are 
available in ratios of up to 5:1 and 





Aa a 


higher. Varidyne motors can be pro 
vided with integral gearing or with in 
tegral variable speed transmission for 
speed trimming. Varidyne motors can 
be furnished from 14 to 25 H.P at maxi- 
mum RPM. Power Units 1 to 50 H.P 
connected load. 


élzctucal. 
MOTORS 


variations 


TANDEM DRIVES — The above 
example demonstrates two or more 
Varidyne motors drivi i 


veyor. str patio tant feature is the 


the 


SPECIAL CONDITIONS—One 
dyne induction motors meet special 


conditions such as restricted s 


- Cins ATAT Ee S 





Send for free Varidyne bulletin 


ELECTRICAL MOTORS Inc 


u. sS. 
P. O. Box 2058, Los Angeles 54, Calif., or Milford, Conn 


NAME . 


COMPANY _ 


ADDRESS — 





THE SURP 


e Very name of the piece, we think of a “rod end" as a 
sort of universal joint at the end of a rod when used in a linkage 
mechanism for pull-push operation. And for transmitting motion at 
varying angles, the Heim Unibal Rod End is the most dependable and 
most efficient of all. 


sicn 


However... 


the ability of the Heim Unibal to correct 
misalignment in any direction, the smooth- 
ness of its oscillation, and its low cost, are 
just the qualities looked for in some un- 
usual shaft supports. 


wv RS J O 


»7" e T9 EF 


t 
, 
( 
b 
' 
E . 


Take this Kidde Knitter as an example of how 
Heim Unibal Rod Ends have been used as suspension 
hangers for the guide bars. It is essential that 


these bars move laterally, both smoothly and freely. 


AD 


The hanger arm is drilled and tapped, and the male 


"T 


Heim Rod End is screwed into place. Assembly is 
simple, yet alignment of the bars is positive, and 
vertical adjustments can be made quickly and easily. 
HEIM MALE 
ROD END Perhaps you have a place where Heim Rod Ends can improve 
mechanical function and cut the cost of parts and assembly. Submit your 


problem to the HEIM engineering department for advice and assistance. 


Deere COMPAWT I coanectic 


GNO!'!V»5!1ddV GNI aow 
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ALEMITE 


p 


-— * « < zæ a 3 - + 


CENTRALIZED AUTOMATIC LUBRICATION | 


Can be built into any machine, 


in 4 easy Steps 


1. Replace grease cups or grease 2.Connect Accumatic fittings 
fittings with Accumatic fittings. with copper tubing. (Alemite 
(Available in same thread sizes has tubing, clips and accessories 
as grease fittings, cups.) for fast, neat installation.) 


Type 1 Accumatic Valves 


For fluid oil or light grease. In range 
of sizes, delivering from .005 to .100 
cu. in. of lubricant. Various shapes: 
Tees, straight.thru, inserts, angles. 
Spring pressure provides gradual 
feed. Adjustable or fixed output. Sys- 
tem serves up to 400 bearings. Manual 
or automatic operation available. 


3. Connect sliding, rotary or os- 4. Provide central pump to sup- Factory-tested — field-proved! 
cillating parts into tubing sys- ply lubricant to system. (May 
tem. (Flexible hose and swivels be ordinary hand pump or fully 
available for moving parts.) automatic barrel pump.) 


Exhaustive in-the-field tests show no 
appreciable variation in the amount of 
lubricant discharged after 73,312 
lubrication cycles— equal to 
122 years of twice-a-day 
service! 


Offers All These Advantages! 


© Prevents application of wrong lubricant. 7E. | 


Uap. P Y 


pu 


9 Seals completely against dirt, grit, water. 

€ No parts are neglected — lubricates inaccessible FR E E H 
and dangerous bearings. 

@ Eliminates product spoilage due to over-lubrication, Alemite, Dept. 1-96 

®@ Eliminates point-by-point lubrication methods — 1850 Diversey Parkway, Chicago 14, Illinois 
services all bearings in one operation. 1 

Please send me my free copy of the Alemite Accumatic Catalog. 


© Delivers exact amount of lubricant to bearing. 


Nome 


ALEMITE jj — 


MG. U. S PAT. OF TELES. 
A Product of STEWART-WARNER CORPORATION 
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ST ee een | 
3/4 hp 


FULL WAVE 
ZA LAT 


Ere 
1/12-1/6 hp 


1/3-1/2 hp 


A DRIVE TAILORED TO EVERY JOB is the 
achievement of General Electric engi- 
neers who designed the new fhp Thymo- 
trol drive line. Here are examples of this 
versatility: 

Three panel sizes now cover the fhp 
range, making smaller ratings more com- 
pact, more economical than ever before. 


ONE-TUBE DESIGN of G-E half-wave 


Full range of ratings 

e Horsepower: 1/50 to 34t 

@ Power supply: 220 v a-c, 50/60 cycles 
€ Speed range: 20 to 1 

e Speed reg. 

NL to FL): half-wave 3%, full- 
wave—5% (adjustable to 
flat at any specific speed) 

TPlus a full line of integral-hp drives. 


Building-block design—you get the exact 
performance you want by selecting any 
combination of these optional features: 

Reversing operation 

Jogging (pre-set or run 

Dynamic braking 

Tachometer follower 

Overload relay protection 

Tube warm-up protection 


PRINTED CIRCUITRY, DIP SOLDERING are effective 
techniques which permit new lower General 
Electric prices. Exhaustive tests prove the stur- 
diness of this construction for industrial use. 


PLUG-IN PANEL BOARD can be quick- 
ly removed for maintenance or replace- 
ment to minimize downtime—a must 
on such jobs as production conveyors. 


Thymotrol drives minimizes tube 
maintenance. This type drive is suit- 
able for most adjustable-speed jobs. 





GENERAL ELECTRIC ANNOUNCES... 


NEW full line of fractional-horsepower 
G-E Thymotrol" adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 
yet priced up to 187» below previous models 


General Electric announces a completely re-de- 
signed line of fractional-hp Thymotrol adjustable- 
speed drives—designed to save you up to 1895 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 
fact, to almost every small machine whose per- 
formance can be improved by adjustable speed. 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 

Biggest cost-saving for you with new G-E Thy- 
motrol drives is that you buy only as much drive 
as you need. For some applications, you'll want 
only the basic half-wave drive: motor, simple one- 
tube control, and control station. For more com- 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes. 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula- 
tion adjustment, you'l want the new full-wave 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 


In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 
increased reliability : 

Plug-in panel boards on half-wave units can be 
quickly removed without disturbing customer wir- 
ing for fast inspection, repair, or replacement, 
minimizing downtime. 

Printed circuitry and dip soldering result in more 
compact units which simplify your design problems. 
Shock and vibration tests show this construction 
really stands up in industrial use. Parts replace- 
ment is simple using soldering iron and pliers. 

20:1 speed range is now standard on all ratings. 
And operator can turn machine to full **off" with 
speed-control knob. 

High tube reliability—all tubes on G-E Thymotrol 
drives are fully guaranteed for one year, usually 
last far longer. 


SIMPLE PACKAGED DRIVES OR 
ENGINEERED MULTI-MOTOR SYSTEMS 

Whatever your adjustable-speed needs, from 
packaged single-motor drives to specially engi- 
neered multi-motor systems, you’ll find the answer 

-at new low prices—at General Electric. See your 
G-E Apparatus Sales representative today. Or 
write for Bulletin GEA-6519 to Sect. 791-3, General 
Electric Co., Schenectady 5, N. Y. 


*Trade-mork of General Electric Co 


Progress fs Our Most Important Product 


GENERAL QD ELECTRIC 





The ribbon you see helps make this trailer home snug and weatherproof. It’s an adhesive 3M Ribbon Sealer. 


Fighting weather with a ribbon 


Sealing weather out of trailer homes 
used to be a problem. Water some- 
times leaked through seams, spoiling 
interiors, wetting insulation, corroding 
metal. But today this manufacturer 
seals all exterior lap seams with an 
adhesive 3M Ribbon Sealer. Since 
using EC 1202 he has had no leaks 
in exterior seams. This 3M product 
fights weather right to a standstill. 


Workers easily roll this flexible, syn- 
thetic rubber ribbon along the edge 
of one aluminum sheet before screwing 
down the next. Fabric-reinforced EC- 
1202 is tough. It neither stretches, 
shrinks nor deteriorates, even during 
140°F. paint drying. In fact, EC-1202 
adheres so tightly it helps hold the 
metal together. The result—a uniform, 
economical, durable seal that shuts 


out water, dust and moisture for keeps. 


Whether you face a specific problem 
or a general need, call upon 3M re- 
search and development. Consult your 
nearest 3M Field Engineer—or for lit- 
erature and further information write 
to 3M, Dept. 49, 417 Pi- 
quette, Detroit 2, Michigan. 


LT 


3M 


See what adhesives can do for you! | RESEARCH 


B2» ADHESIVES AND COATINGS DIVISION, MINNESOTA anatase AND MANUFACTURING COMPANY 


417 PIQUETTE AVE.. DETRC 


MAKERS OF 


SHEETINGS 


“SCOTCH” BRAND PRESSURE -SENSITIVE TAPES - 
"3M" ABRASIVE PAPER ANO CLOTH « 


T 2. MICH. eGENERAL SALES OFFICES: ST. PAUL 6, MINN.eEXF 


“SCOTCH” BR SOUND - 
“3M" ADHESIVES AND COATINGS 


RECORDING TAPE ^ 


RK AVE., N. Y. 16. N. Y. eCANADA: P. O. BOX 757. LONDON, ONT 
“SCOTCHLITE” BRANO REFLECTIVE 


. “3M” ROOFING GRANULES +è — "JM" CHEMICALS 
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How these products were improved and costs lowered... 


with NICKELPLY; BRASSPLY" and COPPERPLY'" wire! 


@ National-Standard Nickelply, Brassply and Copper- 
ply is electro-jacketed steel wire—a new development 
offering important advantages to manufacturers and 


users of wire forms and components. Specifically 


The jacket metal, precisely concentric and to the re- 
quired thickness, is inseparably bonded to the steel wire. 
The materials can be severely formed, twisted, swaged, 
welded, roll threaded or redrawn without fracturing the 
jacket metal or otherwise exposing the base metal. Thus 
these new materials can often replace solid nickel, brass 


or copper wire, or can eliminate the costly post-plating 
of steel wire forms . . . and with unmatched assurance of 
coating coverage! Advantages in strength, durability 


and economy are obvious. 


Nickelply, Brassply and Copperply are now available 
commercially in diameters up to .340". Pertinent data 
on coating weights, strengths, finishes, base materials, 
corrosion resistance, etc., are given in Bulletin K-10. 
Why not send for it now and explore these new 


possibilities? «Trade Mark National-Standa any 


NATIONAL-STANDARD COMPANY +- NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION + CLIFTON, N. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION * DIXON, ILLINOIS 
Industrial Wire Cloth 


WAGNER LITHO MACHINERY DIVISION + JERSEY CITY, N. J. 


Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS. 
Round and Shaped Steel Wire, Small Sizes 





This fastener 
works 
through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs — works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock's de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


QUICK-LOCK 
: SPRING-LOCK 
IMMONS | sss 

LINK-LOCK 

DUAL-LOCK 


JUST OUT' 
NEW 36-PAGE CATALOG WITH APPLICATIONS 


HERE'S HOW SPRING-LOCK WORKS 


1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 

@ Installation is QUICK: a half-turn locks it 
in place 

@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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How to add machining capacity 
without adding machines 


...and save money on your steel! 


AZ you making hollow parts, or boring 
out solid bar stock? Timken® seamless 
steel tubing can eliminate that unnecessary and 
costly boring operation—because Timken seam- 
less steel tubing comes with the hole already 
there. 

By cutting out this needless operation, you 
free screw machine stations for other jobs. You 
get increased machining capacity without add- 
ing machines. More than that, you pay only for 
the steel you use—without wasting solid bar 
stock centers. And of course you speed up your 
hollow part operation by starting with Timken 
seamless steel tubing; finish boring can become 


your first production step. 

Timken seamless steel tubing is made by a 
piercing process which is basically a forging 
operation. So you get fine forged quality: uniform 
spiral grain flow for greater strength, and refined 
grain structure. This quality is maintained from 
heat to heat, tube to tube and order to order. The 
Timken seamless steel tubing recommended by 
our engineers as your most economical tube size 
will be guaranteed to clean up to your finished 
dimensions. 

The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address: "TIMROSCO". 


Fin 
Alloy 


See us at the NATIONAL METALS EXPOSITION, October 8-12, Public Auditorium, Cleveland, Ohio, Booth 1051 
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Automatic welding of couplings to 6” alumi- 
num pipe at 65% greater speed than hand 
welding. Couplings are welded to both 
ends at same time. 


Spot welding angles to aluminum telephone 
booth top. 14 Sciaky machines in this de- 
partment speed production of spot welded 
parts for diversified industries. 


when you design aluminum 


Automatic welding of .064 metal at rate of 


several feet per minute by inert-gas-shielded 
metal arc welding. Reynolds has available a 
wide variety of automatic welding equipment. 


parts requiring 


WELDING 
BRAZING 


there is no substitute for 
REYNOLDS experience and facilities 


You can design any welded aluminum 
parts for your products with confidence 
because Reynolds Aluminum Fabricating 
Service can produce these parts and pro- 
duce them efficiently and economically 
to your specifications. 

Reynolds years of day-in, day-out weld- 
ing and brazing on a wide variety of jobs 
—plus continuous development in the 
use of welding and brazing equipment 
and techniques—assure you the very 
highest quality welded and brazed parts. 


Watch for Reynolds new program, ‘Circus Boy"’ 


Reynolds offers a wide variety of weld- 
ing and brazing equipment—you get the 
benefit of equipment exactly suited to 
your requirements. And Reynolds con- 
stant quality control minimizes “down 
time’’—cuts your costs. 

For full details on these and other serv- 
ices call the Reynolds Office listed under 
* Aluminum" in your classified telephone 
directory or write Reynolds Aluminum 
Fabricating Service, 2051 South Ninth 
Street, Louisville 1, Kentucky. 


Sundays on NBC —TV 


REYNOLDS Gi ALUMINUM 
FABRICATING SERVICE 


64 September, 1956 


Product Engineering - 





Crater-free fusion welding of trailer wheels at 
welding rate of 63 inches per minute. Welding 
equipment ranging from 30 to 800 amp. is available. 


Brazing refrigerator parts. Continuous operation 
of automatic brazing equipment assures on sched- 
ule production of brazed parts. 


are made with 


Write for your free copy of Reynolds WAAL ISR Se TIT TUL) 


24-page " Catalog of Facilities." 


BLANKING * EMBOSSING * STAMPING «+ DRAWING e RIVETING 


FORMING * ROLL SHAPING « TUBE BENDING e WELDING » BRAZING « FINISHING 
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KEEPING 
PRODUCTION 


ON THE MOVE 


... with Westinghouse 
Oil-Tite control stations —1 to 16 units 


Interchangeable parts — stations, contact blocks, cutting compounds, water and other foreign 
operators and indicating lights — right off the matter. 


shelf, quickly give you a "tailor-made" Westing- New Pushbutton Guide 
house Oil-Tite* control station to meet the re- For more facts on why it will pay you 


quacoments of any heavy-duty industrial equip- to standardize with Westinghouse con- 
ment application. trol stations, get a free copy of the 
new Pushbutton Guide, booklet 


Enclosures — die-cast and Bonderized — include B-6749. See your nearby Westinghouse 


e . salesman or write to Westinghouse 
cork-neoprene gasketing and close machine fits Electric Corporation, P. O. Box 868, 


as positive seals against exposure to oil, coolants, Pittsburgh 30, Pennsylvania. J-30210 


*Trade-Mark 
WATCH WESTINGHOUSE! 
WHERE BIG THINGS ARE HAPPENING FOR You! 


THERE'S A WESTINGHOUSE PUSHBUTTON 
TO MEET EVERY APPLICATION NEED! 
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DOW CORNING 
CORPORATION 


SILICONE DIELECTRIC COMPOUND 
LUBRICATES, STOPS CORROSION 


A silicone dielectric compound, Dow 
Corning 5 is growing in popularity 
for a wide variety of industrial and 
public utility That's 
because the compound possesses excel- 
lent water repellency 
resistance in addition 
dielectric properties. 


applications. 


and corrosion 


to its superior 


A leading public utility 
a thin film of Dow Corning 5 on insula- 


company reports 


tors reduces electrical leakage to a new 
minimum by preventing the formation of 
continuous, conducting moisture films. 
Furthermore, the 
film maintains 
high surface resis- 
tivity despite 
heavy contamina- 
tion by air-borne 
fly ash, cement 
dust 

particles. Its ef 
fectiveness ap 
persist 


mainte 


pears to 
without 
nance for many 
years 
Dow Corn 


Non-melting and grease-like, 


long lasting 


Cont. Px 


ing 5 is also an effective, 


Product Designers Switch 


Designers who have used Dow Corning 
200 Fluid to dampen vibration, gener- 
ally specify it for subsequent designs. 
For example, the new Foxboro Type 
13A differential pressure Cell 
mitter is the recent of several 
Foxboro units to contain 200 Fluid. 


Trans- 
most 


conventional single 


Foxboro 


In place of the 
diaphragm, 
Company, 
twin-diaphragm capsule. 
diaphragms 


engineers at the 
Mass., 
Made up of two 


Foxboro, adopted a 


stainless steel welded to a 


stainless steel core, 


with Dow 


the capsule is filled 


Corning 200. 


The silicone fluid helps protect the dia- 
phragms from overranges and permanent 
distortion. It helps 


( "noise" ) 


eliminate line 
that 
interfere with flow measurements and have 
to be 


also 
disturbances otherwise 


filtered out. Cont. Pg 


Silicone News 


FOR DESIGN ENGINEERS 


No. 30 


SILASTIC PROTECTS AIRCRAFT FIRE DETECTOR 
FROM VIBRATION AND EXTREME TEMPERATURES 


Retention of its dielectric and rubbery 
ranging 
130 to over 500 F accounts for 
of Silastic 
among designers working on products 


properties at temperatures 
from 
the growing popularity 
for extreme temperature operation. An 
excellent case in point is the new “Fire- 
eye” fire prevention system developed 
for aircraft by Electronics Corporation 
of America, Cambridge, Mass. 


To Silicone Damping Fluids 


Electronics engineers selected Silastic, Dow 
Corning’s silicone rubber, to 

parts of the system because 

material that will maintain a dependab 
seal despite years of exposure to moisture, 
severe 


vibration and operating tempera 


tures ranging from —65 to over 400 I 


The nerve centers of the Fireye system 


are highly-sensitive miniature photocon 


ductive cells that automatically detect fire. 


[o assure permanent sensitivity, these cells 
are partially potted and hermetically sealed 
with Silastic. Other components, too sensi 
tive to withstand silicone rubber 


curing 


Cont. Pg 


CLASS H MOTOR STILL ON TEST 
AFTER 58,791 HOURS AT 240 C 


At 10 A.M., June 6, 1946, a Class H 
insulated 10 hp motor was generator 
loaded to operate at its test tempera- 
ture of 240 C in Corning’s 
motor test labs. Every 500 hours 
since it has been shut down and ex- 
posed to 100% relative humidity for 
24 hours. As of 11 A.M. August 1, 
1956, this motor still 
after 58,791 hours at an 
copper temperature of 240 C! That’s 
equivalent to 358.5 years operation 
at the Class H temperature of 180 C. 


Dow 


was on test 


average 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





Silicone News 


DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA... 


TES aa. Ty 


[* 


New booklet on Silicone Based Paints describes 
and illustrates how these heat, moisture, weather 
and oxidation resistant coatings improve product 
finishing and reduce maintenance costs on equip- 
ment ranging from industrial furnaces and 
exhaust stacks to domestic space heaters and 
garbage incinerators. Also explains difference 
between straight silicone and modified silicone 
paints now available from more than 50 formu- 
lators listed as sources of supply. No. 305 


Documentary film "What's a Silicone?" avail- 
able free of charge for showings to technical 
audiences in every industry. In full color and 
sound, this dramatic 16 mm film allows you to 
see Dow Corning silicones in action improving 
the performance of products ranging from nurs- 
ing bottle nipples to diesel locomotives. For more 
information about this educational film and 
how to arrange a showing for interested persons 
in your plant, circle 


New engineering brochure featuring Silastic 50 
and Silastic 80 is now available. A convenient 
reference, it includes detailed information on the 
physical and electrical properties of these two 
practical, general-purpose silicone rubbers. 


No. 307 
* 


Masonry water repellents made with Dow 
Corning Silicones give lasting protection to 
above-grade block, brick, concrete, stone, stucco 
and many other surfaces. Easily applied, such 
treatments do not discolor and help keep 
masonry clean by keeping water out—reducing 
efflorescence, cracking and spalling. New 
brochure now available provides complete 
information. No. 308 


Antifoam B, a silicone defoamer, has 
greater stability than any other water dilutable 
silicone foam-killer commercially available. Will 
not separate, oil out, plate out, settle or precipi- 
tate in most applications. uniformity 
and effectiveness even if frozen or boiled. 
Ready to use, it eliminates need for diluting or 
pre-mixing. No. 309 


new 


Retains 


Dow Corning Corporation, Dept. 8609, Midland, Michigan 
301 2302 2303 304 305 
306 à 307 308 309 


Please send me 


NAME 
TITLE 
COMPANY 








STREET 
CITY 


ZONE... STATE 


Engineers at New Orleans Public 
Service, Inc., have recently completed 
installation of a unique system to 
supply auxiliary heat to 1000 feet of 
exposed steam and water lines at their 
A. B. Patterson station. In place of 
conventional steam tracers or resistance 
cables, a No. 16 copper wire, adjacent 
to the line is used to supply heat. Min- 
eral insulated and sheathed in copper 
tubing, the wire is automatically ener- 
gized when ambient temperatures drop 
below 40 F. 





One technical difficulty that arose—the 
probability of galvanic corrosion between 
pipe and copper tubing—was con- 
veniently solved by wrapping the entire 
length of steel pipe in Silastic* R Tape, a 
silicone rubber tape made by Dow Corning. 
The tape prevents direct contact between 
pipe and tubing. 


steel 


Steam in the pipe converts the semi-cured 


silicone rubber tape into a permanent 


SILASTIC PROTECTS FIRE DETECTOR ( Continued) 
temperatures, are sealed with RTV Silastic, 
a room 
rubber. 


temperature vulcanizing silicone 


Hundreds of military 
the Air Force's largest 
C-130 and C-133, already 
protection. 
time have been logged without a failure. 

No. 301 


aircraft, including 
transports, the 
have “Fireye” 
hours of flight 


Thousands of 


SILICONE DAMPING FLUID ( Continued ) 
Non-gumming Dow 
Corning 200 Fluid has a negligible vapor 


pressure and retains a constant 


and non-corrosive, 


near vis- 





cosity over the operating temperature span 
of the transmitter. 


No organic fluid approaches Dow Corning 
200 Fluid for uniformity of damping over 
a wide temperature span. For example, 
when temperatures increase from —40 to 
160 F, the damping effect of silicone fluid 
decreases in the ratio of 3 to 1 compared 


to 2500 to 1 for organic oils. No. 303 


NEW ANTI-FREEZE SYSTEM FOR STEAM AND 
WATER PIPE LINES UTILIZES SILASTIC R TAPE 


rubber-like and  moisture-proof jacket. 
Possessing high thermal conductivity, the 
rubber jacket heat to 
all areas of the pipe. The installation was 
completed by placing glass thermal insula- 


tion over the pipe and tubing. No. 304 


silicone diffuses 


T.M. REG S. PAT FF 


DIELECTRIC COMPOUND (€ 
lubricant for switches, meters, condensers, 
recorders and 
maintains lubricity at 


ntinued) 


mechanisms. It 
temperatures rang- 
100 to over 300 F and resists 
moisture, oxidation, salt spray and chem- 
ical attack. 


— à 


similar 


ing from 


A convincing dem- 
of the 
versatility of Dow 

Corning 5 is pro- 

vided by Col. K. 

C. Brown (USAR 

Ret.) who reports 

that the 

compound 

stopped salt water 

corrosion of the tackle blocks, brass and 

copper fittings, electrical connectors and 

battery terminals on his ocean-going ship 

| "Sou'Wester". In the 
"The far exceed 

Fittings connections 

of 


efficient." 


onstration 


silicone 


has 


words, 

expectations. 
show sign 
electrically 
No. 302 


Colonel's 
results 
and no 


corrosion; terminals are 
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Built-in check valve 
eliminates load drop 


The pilot operated 
unloading valve 
bypasses pump. 
discharge 


All plunger areas hy- 
draulically balanced 


Pressure setting of 
relief valve fully ad- 
jvstable through en- 
tire range 


Simultaneous con- 
nection of the pres- 
sure port to any 
number of cylinders 


Oo Small pressure dif- 
ferential between 
cracking and full 
flow with pilot op- 
erated relief valve 


Large oil passage for 
pilot pressure 


Valve handles can be 
located on either end 
of plunger 


Alternate location of 
relief valve adjust- 
ment on opposite 
side 


20 GPM + 2000 PSI OPERATING PRESSURE 


Here's a new Fluid Power Control Valve with performance fea- 
tures of real importance to builders of Mobile Equipment. 


HYDRECO 
V-32 SERIES VALVES 


have built-in pilot operated relief and unloading valve. Now... 


The new 


for the first time . . . the operator may adjust relief valve pres- 
sures from idling pressure to over 2000 psi without changing 
springs. Now . . . complete unloading of the Pump is effected 


when working pressure is not required. 


Under static loads, the regular valve handle provides direct 


control of effective pressures . . . a significant feature for control 


of clamps or other pressure actuated devices. Available with 
2 to 6 operating plungers. 
Member NEPA 


a me 
KALAMAZOO DIVISION 


THE NEW YORK AIR BRAKE COMPANY (9 
9012 E. MICHIGAN . KALAMAZOO + MICH. 


INTERNATIONAL SALES OFFICE, 90 WEST ST., 


get all the facts on the New Series 


V-32 HYDRECO Valves. 


NEW YORK 6, N. ¥ 
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CONTROLLED 
FLUID POWER 
FOR 
MOBILE EQUIPMENT 


MATERIALS HANDLING 
EQUIPMENT 


TRACTOR MOUNTED LOADERS 
HYDRAULIC BACKHOES 


CONSTRUCTION AND 
EARTH MOVING MACHINERY 


GENERAL 
MOBILE EQUIPMENT 
APPLICATIONS 


Kalamazoo Division 

The New York Air Brake Compar 
9012-9 East Michigan 
Kalamazoo, Michigan 


Gentlemen 

I would like more informati 
HYDRECO Series V-32 Valve. Ple 
Bulletin 144 


it the new 
ise ena me 


Name 
Company 
Address 


0 





Balance weights are made more 
compact with high density 
Mallory 1000... with overall 
weight reduction in aircraft 
control mechanisms and similar 


devices. 


TARE RL ERE eR RN a 


Designing for weight savings...with 
High Density Mallory 1000 Metal 


neun weight by using a heavier metal is not as contradictory as 
it seems at first glance. Here is how Mallory 1000 Metal can 
help you do this. 


With its exceptionally high density of 16.96 gm/cc, Mallory 1000 
makes it possible to reduce the physical size of counterbalances, 
balance weights and similar “mass components”. Shrinking the size 
of these units often allows you to cut the dimensions of housings, 
linkages and other structural elements . . . and thus effect substantial 
savings in overall weight of the assembly. 


Of particular interest to designers is the exceptional uniformity of 
characteristics offered by Mallory 1000. Its density, tensile strength, 
modulus of rupture and elongation are held to accurate limits. You 
can base your calculations on actual rather than vague ''typical" 
properties. It leads all other high density metals in its adherence 
to firm specifications... and it offers a combination of weight, 
strength and machinability that has no equal. 


We invite you to investigate the characteristics of Mallory 1000 
for any use you have which requires concentrated mass or inertia, 
in balance weights or rotating elements. Write today to Mallory 
for complete technical data. 


In Canada, made and sold by Johnson Matthey & Mallory, Lid., 
110 Industry Street, Toronto 15, Ontario 


Serving Industry with These Products: 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical —Copacitors » Rectifiers * Mercury Batteries 


Metoallurgice!— Contacts * Special Metals and Ceramics + Welding Materials 


USE MALLORY 
1000 METAL 
for effective 
radiation shielding 


Radiation shields can be 
designed considerably smaller 
by using Mallory 1000. Up to 
40% more effective than lead 
in the most commonly used 
energy ranges, Mallory 1000 
has proved by test to be a 
superior material for shielding 
cyclotron and synchrotron 
radiation, for storage of “‘hot”’ 
isotopes, and for ‘‘on-off”’ 
switching of radiation from 
isotope sources. Our latest 
Technical Bulletin gives com- 
plete data on absorption 
characteristics. Write for your 
copy today. 


Expect more...get more from 


ede 


Mum 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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are the 
easiest 


FOOTE BROS. 
LINE-O-POWER SPEED REDUCERS 


Standardized interchangeable gearing — by Foote 
Bros. — lets you specify and get the particular re- 
ducer you want, in the quantities you need, direct 
from stock! Duti-Rated Lifetime Gearing in a com- 
plete range of interchangeable sizes, ratios and 
capacities are stocked and ready for assembly. 
Capacities range up to 200 H. P., ratios to over 
2700 to 1. Standard foot and flange type cast hous- 
ings are stocked, too, for straight or right angle 
drives. The drives you want are assembled from 
stock components and shipped as soon as your 
order is received, For a complete index to the al- 
most endless variety of Line-O-Power reducers 
immediately available, write for your copy of the 
Line-O-Power catalog today. See for yourself how 
you can get more for your drive dollar . . . faster! 
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mean faster deliveries Lom stock 


This trademark 
stands for the finest 
industrial gearing made! 


T. M. REG. U. S. PAT. OFF. 


FOOTE*BIROS. BROS. 


Belle Power “Dln Dwor Taanon ton. Through Gallon Loans — Calle boars 
FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 South Western Boulevard, Department W, Chicago 9, Illinois 


71 
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TRI-PAC 100 AMPERE 


100,000 amps gets a new boss— 
the Westinghouse Tri-Pac breaker 


The new Westinghouse Tri-Pac breaker is the 
smallest protective device for electrical circuits 
where 100,000 amps can be poured into faults. 
It is the most practical and economical solu- 
tion to the constantly increasing interrupting 
requirements of network systems and those 
fed by large transformers. 


Co-ordinated triple circuit protection—ther- 
mal, magnetic, and current limiting —combines 
the inherent advantages of both the molded 
case breaker and fusible current limiters. The 
breaker trip portion of the Tri-Pac handles 
overloads and moderate faults, eliminating 
fuse replacement. On higher currents, the cur- 


rent limiters in Tri-Pac trip before the breaker 
portion, insuring the prompt protection re- 
quired at high currents. 


Tri-Pac costs much, much less than large air 
current breakers of equivalent rating and pro- 
vides more safety and convenience than 
switches combined with fusible elements. New 
Tri-Pac breakers insure positive protection 
against all system current faults—large or 
small—at a new and greater economy. 


A Westinghouse sales engineer can show you 
additional reasons why the new Tri-Pac break- 
er is your best buy for powerful circuit system 
protection. Call him, today. J-30216 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RADIO! 
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Formbrite cuts polishing cost 5096 for ^ 72:45:22? 


Bennett-Ireland, Inc., drops cutting operation completely, speeds buffing— 
finds Formbrite also gives a more attractive, scratch-resistant finish. 


Bennett-Ireland, Inc., Norwich, N.Y., 
previously used ordinary drawing 
brass for hearth fenders, kerbs, and 
frames in their famous flexible-metal 
fireplace screen ensembles. In pol- 
ishing, the production rate was 12 
frames per hour for the cutting 
operation and 4.5 frames per hour in 
the buffing operation. 

When Bennett-Ireland changed 
to Formbrite*, they found they 
could drop the cutting operation 
completely. And Formbrite's su- 
perior fine-grain finish speeded the 
buffing rate to 6.8 frames per hour. 
Thus the unit polishing costs for 


ante 


i ean 
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the frames were cut 50 per cent. 
Bennett-Ireland also found that 
Formbrite forms readily with no re- 
jections and that it resists scratching 
during forming and handling. The 
end result is a product with superior 
eve-appeal that will remain beauti 
ful in the home through the years 
See for yourself: Formbrite is a pre 
mium product at a nonpremium 
price. Find out for yourself how its 
superfine grain, excellent drawing 
properties, strength, and scratch re- 
sistance can help you make a better 
product at lower cost. Write for Pub- 
lication B-39. Better still, ask about 


Mee 


ran 
——Á à 
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a sample or a trial batch. Address: 
The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ont 


£19 7 
a. 9 


Merge. A^ qm r - 
Ww d j E WP 


E 
SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by 
The American Brass Company 





satisfied customers 
have readymade audiences! 


Here's a man who is really happy about his new oil furnace .. . 
an enthusiastic booster who can hardly wait to tell about it. 
Chances are that a Packard Electric motor has a lot to do with 
his satisfaction . . . for Packard motors deliver quiet, depend- 
able, long-lasting performance that's bound to please. 
For more than 39 years, Packard Electric craftsmen have been 
ate us PAT Ort building fractional horsepower motors that lead to one customer 
telling another. Packard builds a lot of satisfaction into every 
Packard Electric Division motor . . . and there's nothing better than a satisfied customer 
General Motors, Warren, Ohio to boost both reputation and sales. 
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NEW R/M VALVE STEM PACKINGS 


for temperatures to 1000°F 


If you are designing valves or expan- 
sion joints for high temperatures, you 
can be sure of maximum performance 
when you specify these new R/M 
Packings. They feature great resistance 
to corrosion and excellent dimensional 
stability, and are tops for handling 
superheated steam, hot gases and oils. 


Built to take it 

These new R/M Packings are made 
by braiding AAA grade, wire-inserted 
asbestos yarns over an asbestos plastic 
core. All organic materials that tend 
to carbonize at high temperatures have 
been practically eliminated by a spe- 
cial manufacturing process. Thus the 
packing core remains granular in 
structure throughout service life and 


PACKINGS 


RAYBESTOS-MANHATTAN, 
PACKING DIVISION, PASSAIC, N.J. 


shrinkage is reduced to 3n absolute 
minimum. This means that fewer ad- 
justments are required and resistance 


to hardening is increased. 


Protected against corrosion 

A sacrificial metal inhibitor is com- 
pounded into the packings to check 
corrosion when valves are stored after 
hydrostatic tests. The packings also 
contain special corrosion resistors 
which protect them at service tem- 
peratures. 


Types and sizes 

For temperatures up to 1000°F, types 
made with Monel-inserted yarns are 
recommended; available with surface 


graphite (No. 350) or with additional 


ton, 


INC. " 


and higher 


metal inhibitor lubricant on the outer 
jacket (No. 351). Above 1000*F, 
packings made with Inconel-inserted 
yarns are recommended. The graphite- 
coated type is No. 325; metal-lubri- 
cant type is No. 326. Standard sizes: 
V& in. to % in. in 7 in. increments; 
V2 in. to % in. in &% in. increments. 


One of the pioneers in 
the packing industry, 
R/M offers complete 
cooperation in the de 
velopment of packings 
to fit your individual 
requirements. 


For complete information, send for bulletin 


on High Temperature Valve Stem Packings 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charles- 


Passaic, NJ Neenah, Wis Crawfordsville, 


Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., Packings * Asoestos Tex 


files * 


Industrial Rubber, Engineered Plostic, and Sintered 


MECHANICAL PACKINGS AND GASKET MATERIALS Metal Products + Abrasive and Diamond Wheels è Rubber 


Covered Equipment ¢ Brake Linings © Brake Blocks * Clutch 
Facings * Laundry Pads and Covers * Bowling Balls 
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This Snow Train travels across frozen Arctic wastes on 1200-mile By using Ray-BOND adhesives to bond the metal name plate! to 
treks, carrying from 130 to 175 tons of supplies to radar outpost the plastic case, an electric razor maker reduced personnel for this 
crews. To overcome low-temperature problems, the brake linings operation 75°,—because of rapid adhesion and elimination of the 


are bonded with one of the new R/M adhesives pressing operation. 


R/M ANNOUNCES A SPECIALIZED LINE 
OF ADHESIVES, PROTECTIVE COATINGS AND SEALERS 


R/M’s specialized new Ray-BOND Adhesives, operations, contact Raybestos-Manhattan now. 
Protective Coatings and Sealers can now cut costs From over 20 years’ pioneering in the production 
and simplify bonding for a wide range of materials of bonded assemblies and the manufacture of 
and applications. adhesives and coatings, R/M has acquired a wealth 
Rav-BOND thermosetting adhesives offer ex- of knowledge and experience that could help solve 
cellent bonding qualities and heat stability. Com- problems you may be facing now. Our engineers 
pounds are based on synthetic or natural rubber, are ready to work closely with yours—to make that 
resin bases of all types, and combinations of solution prompt, practical and profitable for you. 
rubber and resins which provide good performance Write now for your free copy of RIM 
under the most severe operating conditions Bulletin No. 650. It contains the d 
Ability to resist temperature extremes ranging engineering information vou ll want m ] 


hesives very desirable for high-temperature Coatings and Sealers 


from -80? to as high as 700?F makes these ad- on Ray-BOND Adhesives, Protective j^ 
applications. 


EQUIPMENT SALES DIVISION 


If bonding, laminating, sealing or coating can Raybestos-Manhattan, Inc. 
: 2 : Bridgeport, Conn. " =a. 


cut costs or improve production in your own T 


SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 


Brake Blocks, Linings Fon Belts and Mechanical Packings Abrasive and industrial Industrial and 


ond Clutch Facings Rodiotor Hose and Gaskets Diamond Wheels Drive Belts Automotive Hose 
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FOR HELP IN SOLVING YOUR PROBLEMS 


-_ 


a, sun 1S 
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MOLDED PARTS —Rubber * Silicone PACKINGS, GASKETS ““itow-"Prooucrs’ 


R/M designs the correct molded part for your new product, Here are two of R/M’s superior hydraulic and pneumatic 
or to improve an existing one—in natural or synthetic rubber, packings: R/M Vee-Flex Packing Rings to fit every piston 
or silicone to resist chemicals, oils, abrasion, heat, other and rod, giving the right interference for automatic sealing 
conditions. High standards of precision and exacting quality even above 6000 psi. Outstanding features: polymer-saturated 
controls assure long, trouble-free service under all conditions fabric, precision trimming, and rock-hard adapters to prevent 
of use. R/M engineers are specialists in the application of extrusion. R/M Fabric Piston Cups—accurate molding assures 
molded parts or components . . . and will assist you in deter dimensional uniformity and efficient sealing; thorough pene- 
mining the best design and material for your requirements tration of compound into fabric protects cups from wicking 
R/M craftsmanship is backed by over 60 years' experience in action and increases resistance to ply delamination 

the manufacture of the molded and industrial rubber products 

you need... as well as custom-produced cut and extruded R/M offers complete cooperationin the development of a packing 


to fit your individual needs 
parts. Let R/M work with you on your next design *D 


P Trademark 
klet show n, or other data, 
write, ph > Or wire 

For booklet shown, or other data, "^, puru o 


write, phone or wire PACKING DIVISION 
Raybestos-Manhattan, Inc 
MANHATTAN RUBBER DIVISION Passaic, N.J. e GRegory 3-2000 


Reoysssjse-Manhpttan, Inc ASBESTOS TEXTILE DIVISION 
assaic, N. »st« atte ( 
GRegory 3-2000 Raybestos-Manhattan, Inc. 


Manheim, Pa. « Manheim 5-2211 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES : Passaic, N.J.eBridgeport, Conn. «Manheim, Pa. «No. Charleston, S.C. « Crawfordsville, Ind. «Neenah, Wis.«Peterborough ,Ontario, Canada 


«e» ~ 
Eee 


Rubber Lined and Sintered Metal Teflon Tape, Packings, Engineered Molded 
Covered Equipment Friction Elements Sheets, Rods, Tubes Rubber and Plastics 
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y | y 
Time-torque curve of typical cork facing con- Time-torque curve of same cork facing con- 


tinuously immersed for one week in Type tinvously immersed for four weeks under 
"A" transmission oil at 275  F. same conditions, 





d 


CORK CLUTCH FACINGS: 


torque-Ib-ft 


High torque capacity at upto 300 F. ambient oiltemperature 


Armstrong resilient friction materials are operating in many wet 
clutches where the ambient temperatures are in the 250° -300° F. 
range, almost double the commonly accepted textbook standard. 
Flash temperatures during engagement actually go much higher 


without damage to the facing. even 


Prolonged exposure to hot oil does not affect the torque ca- 
pacity of a cork facing. This is demonstrated by the curves re- 
produced above. These show that the torque transmitted at the 
end of a four-week test period was actually slightly higher than 
the torque at the beginning. 


16-PAGE BOOKLET 


For more information on the design ver- 
satility of cork-compound friction mate- 
rials, send for a copy of our booklet, 
ature” transmissions has rather dramatically lowered the operating Armstrong Resilient Friction Materials.” 
temperature. This is because cork facings normally slip much less It contains many helpful charts and 
: graphs. Write today to Armstrong Cork 
Company, Industrial Div., 7209 Irvin 
of heat and providing cooler operation. Street, Lancaster, Pennsylvania. 


The upper limits of ambient temperature at which cork facings 
will operate cannot be fixed accurately since many factors are 
involved. In some cases, the use of cork facings in “high temper- 


than other materials, thus minimizing one of the main sources 


| Arm Strong FRICTION MATERIALS 


... used wherever performance counts 
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FOR QUICK, POSITIVE LOCKING 
OF REMOVABLE SECTIONS by Southco 


LION No. 5 QUARTER-TURN FASTENER 


Quick Release Feature 
Combined with High 
Strength-Weight Ratio 


Superior Resistance to Vibration 


Alignment Not Critical 


Ideally suited for fastening hinged or 
completely removable panels, Lion Quarter-T'urn 
Fasteners are widely used by metal product man 
ufacturers where frequent access for inspection 


or maintenance is required, 


Locking and unlocking is accomplished t 
Akani fise ii faii ae sin Grommet Spring Fastener in Fastener Locked 
withou orce in ractions « à seconda . . . onc Assembly Position Ready with a Quarter- 
quarter turn clockwise to lock tight . . . one-quar- for Locking Turn. Spring 

Loading Holds 
ter turn counter-clockwise to unlock. Panels in 


à Compression 
Lion Fasteners are safe, dependable, 


durable, economically installed, and provide FULFILLS ALL REQUIREMENTS OF 
MILITARY SPECIFICATION MIL-F-5591A (ASG) 


long, trouble-free service. 


Lion No. 5 Fasteners are available with Locking torque, min ..5.0 Ib. in. VIBRATION REQUIREMENTS 


flush head or oval head studs for screwdriver Locking torque, max... . 12.0 Ib. in. Frequency 3,600 CPM 100 
> i Unlocking torque, min. 5.0 Ib. in. ; 

operation. Studs are also available with ring — : Amplitude ... . 1/16 in 
Unlocking torque, max..15.6 Ib. in. Lead 175 lbs 

heads, wing heads, notched heads (for key Initial tension, min occa 


f à i i 0 Ibs. 
operation), and knurled heads. Installation is Rated tensile load 500 lbs Lateral movement of Class A, 


Rated shear load . 500 Ibs. Types I, Il, and IIl Recepta- 
simplified by a permissible float of .070 in all Locking stop strength, min. .60 lb. in. cle, min 062 in. 


Endurance, min 25,000 cycles 


directions Lion Fasteners meet or exceed all of the specifications shown above. 


In addition to Lion No. 5 Fasteners, Lion 
No. H Fasteners are available for installation Lion Catalog, containing complete spe« 
where extra high strength is required and Lion ifications and installation procedure, sent fre 
No. 2 Fasteners for application where strength on request. Southco Div., South Chester Corpora- 


is not an important factor. tion, 226 Industrial Highway, Lester, Pa. 


LION Quarter- Tun FASTENERS 


/ 


/ 
/ 
AEE areren 


[- 
| SOUTHCO DIVISION 
| South Chester Corporation 
«X 236 Industrial Highway, Lester, Pa. 
| 
l 


Please send me free Llion Catalog containing specifications 
and installation procedure. 


ME an 
COMPANY 
ADDRESS. 


CITY. 
BLIND SCREW ADJ. PAWL DOOR RETAINING 
RIVETS FASTENERS FASTENERS LATCHES SPRINGS 
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not later 


The drafting stage 


is the time to design-in oil seals! 


Oil seals are precision 
products. They are designed to operate under a spe- 
cific set of conditions. Change just one of those con- 
ditions—lubricant, shaft speed, temperature, even 
bearing position—and a different seal will almost 
always be needed. 

Why chance costly retooling or remanufacture? 


Snecify the correct seal on the drawing-board. And 


when you do, get all the information there is on new 
seals, new lip compounds, and mechanical designs. 
Get it from your National Oil Seal Engineer. H's 
counsel is complete, up-to-the-minute, and accurate. 
You couldn't buy better oil seal information, yet his 
help is yours for the asking. 

Why “do it yourself?” Call the nearest National 
Oil Seal Engineer now. 


NATIONAL MOTOR BEARING CO., INC. 


Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, California 


General Offices at Redwood City 





CHICAGO, ILI Room 462, McCormick Building, HArrison 7-5163 
CLEVELAND, OHIO 210 Heights Rockefeller Bldg., Y Ellowstone 2-2720 


DETROIT, MICH 13836 Puritan Avenue VErmont 6-1909 


INDIANAPOLIS, INDIANA..2802 North Delaware St., WAInut 3-1535 
MILWAUKEE, WI8....64,7 West Virginia Street, BRoadway 1-3234 
NEWARK, N. J 1180 Raymond Blvd., MItchell 2-7586 
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Here’s a feeder set designed to keep 
mother from graying prematurely. It 
has features galore! Each food section 
in the dish has inward-slanted sides, 
eliminating the need for food pushers 
On the bottom of the dish is a large 
suction cup that keeps Junior from 
pushing the dish to the floor. You 
might say it’s almost “disaster proof.” 
The loaded-bottom cup is attached to 
the table by a long cord and suction 
cup. Inside is a special device allowing 
only a small flow of milk. Should the 
cup be dropped, only a splash or two 

instead of a flood—reaches the floor. 


Originally, Westland Plastics Com- 


Ite a better feeder cet 
. Ol a (Der coet. 


since they switched to DYLENE* polystyrene! 


pany, Los Angeles, made this feeder 
set out of another type of plastic. 
After experimentation, Westland de- 
cided that they could make a better 
product, yet lower production costs, by 
switching to DyYLENE polystyrene by 
Koppers. Two types of DYLENE are 
used in making the set. DYLENE-200 was 
chosen for its colorability plus impact 
resistance, while DYLENE-3 is used to 


make the tough, crystal-clear sections 


of the set. With the help of DYLENE, 
Westland Plastics has a highly market- 
able, attractive and practical product. 

Koppers also manufactures DyLITE* 
expandable polystyrene, SUPER Dy- 
LAN* polyethylene and DyLaN* poly- 
ethylene, fine plastics for fine products 
Full information on all of these plastics 
is available by writing to Koppers Com- 


pany, Inc., 


Chemical Division, Dept 
PE-96, Pittsburgh 19, Pennsylvania 


*Koppers Trademar 


a KOPPERS 


KOPPERS 


PLASTICS 


: Sales Offices: PITTSBURGH - NEW YORK - BOSTON - PHILADELPHIA - ATLANTA 


CHICAGO - DETROIT - 


HOUSTON - LOS ANGELES - SAN FRANCISCO 


In Canada: Deminion Anilines and Chemicals Lid., Toronto, Ontario 





Hot pipe conveyor travels at precision 
pace set by CLEVELAND Speed Variator 


HIS hot pipe conveyor produced by York- 

Gillespie Mfg. Co. is a good example of the preci- 
sion engineering applied in steel mill operation 
today. Conveyor speed has to coincide exactly with 
the speed of other operations on the line—has to 
adjust to the pace of production anywhere in the line. 
That's why a Cleveland Speed Variator is on the job! 
Being infinitely variable, the Speed Variator gives 
stepless speeds over its full 9:1 range—from % to 3 
times input speed. Output speed is adjusted manually 
by a hand wheel mounted on the Variator—but could 
be regulated automatically by remote controls of 
various types. 
The Cleveland Speed Variator provides these major 
advantages: 1. An extremely compact unit with input 
and output shafts in line and rotating in the same 


Drag-type conveyors 
utilizing Cleveland 
Speed Variator Size 
6K4 Series 1. Driving 
Cleveland Double 


Size O51D Series F, 
ratio 900:1. 


direction; 2. Almost any input speed up to 1800 rpm 
can be used—either clockwise or counterclockwise 
rotation; 3. Rated for constant horsepower output 
over a 9:1 range, or for constant output torque with 
a 6:1 range; 4. Infinitely variable over the entire 
speed range; 5. Rapid response to speed change, 
precise adjustment, and accurate maintenance of 
speed settings; 6. Long life and minimum mainte- 
nance due to absence of belts or complicated link- 
ages; 7. Ample bearing support for overhung pulleys 
on either input or output shafts. 

This revolutionary variable speed drive is available 
in eighteen standard types and sizes. For detailed 
description of the Cleveland Speed Variator with 
photographs, sectional drawings, rating tables and 
specifications, write for Bulletin K-200. 


THE CLEVELAND WORM AND GEAR COMPANY 


Speed Variator Division, 3279 East 80th St., Cleveland 4, Ohio 
Sales representatives in all major industrial markets. In Canada— Peacock Brotbers Limited. 
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CROSS SECTION of transformer coil showing 
layers of “Mylar” polyester film. Because of high 
dielectric strength, these thin sheets of “Mylar 

helped |-T-E reduce transformer size, weight 
and costs 


MYLAR" helps reduce size, weight and cost 
of transformers for I-T-E Circuit Breaker Co. 


“By using ‘Mylar’ as the insulating 
material, we’ve been able to reduce 
the size, weight and cost of our po- 
tential transformer without changing 
its rating,” reports the I-T-E Circuit 
Breaker Company, Philadelphia. 
“That’s because ‘Mylar’ has higher 
dielectric strength in thinner gauges 


DU PONT 


MYLAR 


POLYESTER FILM 


Product Engineering 


than the material formerly used.” 
All leading electrical manufactur- 
ers are now using Du Pont “Mylar”. 
They've found that *Mylar" has 
greater dielectric strength in thin- 
ner gauges than most known insu- 
lating materials. At the same time, 
this tough, flexible film is resistant to 
moisture, oils, chemicals and solvents. 
There’s extra thermal stability with 


“Mylar”, offering a possible service 
range from -80? to 300?F. 

Whatever your product, you may 
be able to reduce costs while receiv- 
ing performance dividends with 
“Mylar”. For more information on 
properties and types of *'Mylar" 
available, send in the coupon below. 
Be sure to mention the specific ap- 
plication you have in mind. 


*"MYLAR is Du Pont's registered trademark for its brand of polyester film, 


In Canada, ''Mylar'' is sold by the Du Pont Company of Canada Limited, Films Div., P. O. Box 660, Montreal, Quebec. 


E. I. du Pont de Nemours & Co. (Inc.) 
Nemours Bldg., Wilmington 98, Del. 


Film Dept., Room P-9, 


Please send me information on properties, applications and types of “Mylar” 


polyester film available. 

We are interested in “Mylar” for: 
Name 

Firm 


Address___ 





City 


State 





———— 
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[arpenter Stainless Tubing provides 
strength, rigidity, heat resistance in cutting torch 


@ The fuel gas and oxygen tubes in this oxy-acetylene 
cutting torch must be rigid, heat-resistant and have 
a high strength- weight ratio for long service and 
easy handling. 


Carpenter Stainless Tubing meets every requirement 
for this torch, plus providing for easy tube assembly. 
The stainless tubing is cut to length and silver 


soldered to the head and body of the torch. 


[hese and other inherent advantages of stainless 
tubing and pipe, plus the cost-saving difference 
made possible by Carpenter quality, can help you 


design, build or use improved parts and products. 
Call your nearest Carpenter Distributor now for 


convincing proof that Carpenter quality pays off. 


The Carpenter Steel Company 
Alloy Tube Division, Union, N.J. 


MEMBER 


“CARSTEELCO 


Stainless Tubing & Pipe 
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PRODUCT HIGHLIGHTS 


NeW Paw-A-rroc: Control Panels 


General Electric announces new program for 


packaged machine control 


Pan-A-trol panels have been announced 
by the General Electric Company as the 
focal point of a new program for packaged 
machine control. This program features 
improved service for you, in engineering 
assistance, design, manufacturing and 
shipment of packaged machine control. 
Pan-A-trol panels are applied to a-c ma- 
chines with a maximum rating of 200 
horsepower, 600 volts. 


LOCAL AND FACTORY ENGINEERS will 
work with you in developing circuit and 
panel design for your specific machine 
requirements. General Electric has en- 
larged its staff of Pan-A-trol engineers to 
provide you this engineering assistance. 


UNIT DESIGN of Pan-A-trol panels com- 
bines circuit design, device selection and 
arrangement into one co-ordinated pro- 
gram. The Pan-A-trol nameplate dis- 
tinguishes panels with the engineering 
design, quality construction, and neat, 
compact appearance required for modern 
machine design 


ENLARGED MANUFACTURING FACILI- 
TIES with skilled employees and the latest 
manufacturing methods assure faster fac- 
tory service and prompt shipment of 
Pan-A-trol packaged control panels. 


GENERAL ELECTRIC FIELD SERVICE FA- 
CILITIES back every Pan-A-trol panel 
General Electric service engineering per- 
sonnel, and nationwide warehouse facili 
ties assure your customers of fast, depend 
able service when required 


Contact your G-E Apparatus Salesman 
and see how you can benefit from this 
new program. Also, write for bulletin 
GEA-6334 for the details of Pan-A-trol 
panels. 668-131 


*Trade-mark of General Electric Company 


TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS )) 
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Designers 


New /zxazaze: d-c motors give the 
machines you build greater output 


To meet modern industrial needs for 
faster, more automatic, more continuous 
production, General Electric has de- 
signed an entirely new direct-current 
motor—the d-c Kinamatic. 


Designed for Automation—Now, a 
direct-current motor has been designed 
for the modern job it has to do—either 
as individual motor drive or in regulat- 
ing systems. The new General Electric 
d-c Kinamatic motor supplies the wide 
speed range and versatility required for 
today’s manufacturing methods. It is 
designed for the close control of ma- 
chines and split-second timing of proc- 
esses essential to higher output. 


Accelerated Production—The new d-c 
Kinamatic motor will modernize your 
equipment, give it increased power, 
higher speeds, greater output capacity 
With the quicker acting General 
Electric Kinamatic motor, your ma- 


GENERAL 


chines will process a greater variety of 
products . . . faster . . . easier . . . and 
with less maintenance and spoilage. 


More Powerful—By combining ad- 
vanced design with improved materials 
and manufacturing techniques, General 
Electric engineers have packed more 
power into the entire Kinamatic line. 
The powerful Kinamatic motor, with 
new stamina and durability, is ready to 
become one of industry's most effective 
weapons for keeping costs down, for 
meeting competition, for boosting pro- 
ductivity levels. 
Convenient, easily 
sories and modifications add even 
greater versatility to Kinamatic motors, 
often reduce need for ''specials," permit 
switching motors from one application 
to another to reduce spare-motor and 
spare-parts inventories. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355. 


adapted acces 


1Trode mork of General Electric Co. 


|" ——— ——————— à 


Vacu-Sel rectifiers reduce 
design space by 5096, cost less 


Because Vac-u-Sel rectifier cells can be 
operated at higher current and voltage 
ratings and still provide the same life 
expectancy of ordinary selenium recti- 
fiers, a stack for a given application can 
be assembled using fewer and smaller 
cells. This can result in a size reduction 
up to 50% and at an appreciable 
savings. 

If you need longer life, greater de- 
pendability, and better performance, 
you can operate the Vac-u-Sel rectifiers 
at their handbook ratings. This will give 
you a life expectancy of up to 80,000 
hours which is about !4 more than is 
available from most ordinary selenium 
rectifiers under the same conditions. 

G-E design engineers are able to 
accurately predict the output and life 
characteristics of any Vac-u-Sel model 
number. With this in mind General 
Electric has developed a special Appli- 
cation Manual with which you may 
design your own rectifier stack to meet 
the exact requirements of your applica- 
tion. In this manner, you can select 
what you need in terms of life expect- 
ancy, performance, size, and cost. What 
is more, over 17 years of experience with 
selenium cells manufactured by the 
precisely controlled vacuum process will 
aid you in designing toward predictable, 
continually reproducible performance 
Write for a copy of Application Manual 
GEC-1330. *Reg. Trade mork of General Electric Co. 


GB ELECTRIC 
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New enclosed coolant pump motor 
keeps out dirt, metal shavings 


' 1 


Designed especially for driving machine 
tool coolant pumps, this new General 
Electric fractional-hp motor is totally 
enclosed, non-ventilated to minimize the 
danger of damage from dirt and metal 
particles and to assure dependability of 
operation. 

For long bearing life, the motor has 
large grease reservoirs, which assure a 
supply of a new, moisture-resistant 
grease for up to 10 years. In addition, 
the motor can be mounted horizontally 
or vertically. Available in ratings from 
lý to 34 hp. See GEC-1353. 


Drum switch assures you easy 
installation, reduced maintenance 


General Electric's 
omplete line of 
irum switches are 
especially designed 
for starting and 
intermittent oper- 
ition. They can be 
used with magnet 
ic line starters to 
provide under 
voltage and over 
load protection, 
limit switch con- 
trol, or interlock 
ing h other 
drives. 
Combination knockouts simplify con- 
nections from bottom, back, or sides 
on conduit boxes. Finger contacts can 
be reversed after one side is worn so 
that the second side is completely used 
before replacing. Compensation adjust 
ment for finger and segment wear is 
easily accomplished with a screw driver. 
For drum switches, check GEA-6307. 
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Low-speed synchronous inductor motors 
provide versatility, long life 


Use these General Electric fractional-hp 
motors for high torque, low synchronous 
speed applications requiring frequent 
starts, stops, and reversals. Because the 
input current is nearly constant for 
various load conditions, these motors 
can be stalled continuously without 
damage from overheating. Only one 
moving part and_lubricated-for-life 
bearings mean long life and low main 
tenance on your applications. 


Available in two ratings, 75 oz. in 
continuous at 40 C and 150 oz. in. inter 
mittent for 
number of models from which to choose 


16 hour at 55 C, there are a 
These are used on  motor-operated 
valves and rheostats for remote or auto 
matic control, and on industrial process 
timers. Sufficient torque is developed to 
operate cams, levers and other devices; 
often replacing a second motor. Low 
speed and rapid deceleration have en- 
abled it to actually replace the gear- 


Type SMY Motor, 54-frame 


brake motor as a film 
automatic camer 
pensing machine 
cuitry has made 

operation —moving i 

degrees for each power impu 
plied—for computer and metering 


plications. Write for GEC-1294 


Compact SB-1 switch gives you long service life 


The Type SB-1 switch is a rotary cam- 
operated device designed primarily for 
the control of electrically-operated cir- 
cuit breakers, small motors, magnetic 
switches, and similar devices. 

Standard SB-1 switches are designed 
to meet most applications. However, if 
you have a special application, a switch 
can be built from standard parts to meet 
your requirements. Long wearing cams, 
positive wiping action of the silver-to 
silver contacts, and positive contact 
opening and closing action through cam 
pressure all combine to provide a high 
quality switch that will give you long 
dependable life. Write for GEA-4746 


Please send me the following bulletins 


V for reference purposes 


GEC-1330 
GEA-6307 
GEA-6355 
GEC-1294 
GEC-1353 
GEA-4746 


Drum Switches 
Kinamatic motors 


Coolant pump motors 


Name 


City 


General Electric Co., Apparatus Sales Division, Sec. C 668-130, Schenectady 5, N. 


X for immediate project 


Vac-u-Sel Rectifier Application Manual 


Synchronous inductor motors 


Control and Transfer Switches 








NEW-self-locking UNBRAKO 


NYLOK® LOCKS: 


LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together and locks the screw securely. 


Product Engineering — September, 1956 





socket head cap screws 


They won’t work loose. And they sim- 
plify design and save production time. 


Self-locking UNBRAKO socket head cap screw. 


BEFORE ASSEMBLY. The nylon pellet pro- 
jects slightly. When assembled, threads will 
be impressed into it. 


RE 


li 


Shs AS 


TL RRA 


| 


AFTER REMOVAL. "Plastic memory" of 
pellet has expanded impressed threads to 
greater diameter than screw threads. Screw 
can be used repeatedly. In use, "memory" 
keeps threads tightly locked. 
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UNBRAKO socket head cap screws are now available embody- 
ing the Nylok* self-locking principle. Nylok provides the 
first truly practical solution to the problem of making cap 
screws self-locking. 

An UNBRAKO cap screw with Nylok is a single self-locking 
unit. No auxiliary locking devices are needed. Just thread 
the UNBRAKO into any tapped hole. Seated or not, it locks 
positively wherever wrenching stops. The tough, resilient 
nylon pellet forces mating threads together and holds tight. 
The screw will not work loose. 

You save production time when you make products with 
self-locking UNBRAKOs. And you get greater simplicity in 
design with less bulk and weight. The number of parts you 
must assemble to achieve full locking action is reduced to 
the absolute minimum. Lockwashers under screw heads are 
no longer necessary. Costly wiring of cross drilled heads 
is eliminated. And in many cases you will save weight 
and mass by using shorter screws in tapped holes instead 
of drilling through and using nuts and lockwashers. 

Self-locking UNBRAKOs are reusable. They have uniform 
locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures 
from —70° to 250°F. And, when screws are properly 
seated, the locking pellet also functions as a liquid seal. 

A complete line of self-locking UNBRAKO socket screw 
products, in a wide range of standard sizes, materials and 
finishes, is available through your authorized industrial 
distributor. Technical data and specifications are detailed 
in Bulletin 2193. Write us for your copy today. Unbrako 
Socket Screw Division, STANDARD PRESSED STEEL CoO., 
Jenkintown 28, Pa. 


* T. M. Reg. L s. Pat. Off.. The Nylok Corporation 


UNBRAKO SOCKET SCREW DIVISION 


STANDARD PRESSED STEEL CO. 


JENKINTOWN PENNSYLVANIA 





WINDOW FANS UNIT HEATERS 


Sines nen at ai i 
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New lubrication system eliminates 
reoiling—for at least five years 


... another reason for the Westinghouse 
5-year warranty 


There’s enough oil in the new Westinghouse shaded-pole and permanent 
split-capacitor fractional horsepower motors to keep them running at 
peak efficiency for a minimum of five years—without any added lubrication. 

The new Westinghouse lubrication system circulates the oil through 
filtering wicks—insures a positive oil film between the bearings and the 
shaft. At the same time, it conducts heat from the bearing surface. Steel- 
backed babbitt bearings provide quieter operation without any tendency 
to create oil sludge. 

The quieter, cleaner, cooler operation made possible by this more 
positive lubrication system helps you create repeat demands for your 
line of products. Further proof that Westinghouse engineers have you 
in mind. 

For the complete story on the new fhp motor line, just call your 
Westinghouse sales office. Or, you can write direct to Westinghouse 
Electric Corporation, Small Motor Division, P. O. Box 566, Lima, Ohio. 


J-03027 


WATCH WESTINGHOUSE! 


COVER THE PRESIDENTIAL CAMPAIGN ON CBS TV AND RAD/O! 


"MAINTENANCE-FREE POWER 
FOR ANY 
E AIR MOVING APPLICATION 


d EP. 
me T. 
£ 
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1 child's rubber ball, chilled to —320°F., shatters when dropped. Electronic flash tripped 


by microphone 1.035 milli-seconds after contact. Photographed by Ralph Bartholomew, Jr. 


When rubber shatters like pottery... 


It happens right before your eyes. 
Still you can hardly believe the fan- 
tastic things that take place at deep 
sub-zero temperatures. 


Rubber breaks like a clay flower- 
pot. Mercury freezes so hard you 
can hammer nails with it. Hammer 
a frozen orange with it, and the 
chips of fruit fly off like bits of 
granite. The very air itself turns 
into a bluish liquid that pours like 
boiling water. 

You feel as if you had awakened 
in some dizzying space-man world. 
And when you see metals like 
tough structural steel crack up 
under a blow as if they were glass, 
you realize the puzzle confronting 
men who have to work with tem- 
peratures reaching down into the 
depths near Absolute Zero. 


An oxygen vaporizer, for exam- 
ple, has to withstand a bursting 


^ 


- 


pressure test of more than two tons 
per square inch at —300^F. A 
helium liquefier works at 455? be- 
low zero Fahrenheit. 


How in the world do they make 
equipment to stand such pressures 
and temperatures without break- 
ing up or bursting? 


Strangely enough, the practical 
answer to this difficulty is an easy 
one: INCO Nickel Alloys. One of 
the many peculiar advantages of 
nickel alloys is the fact that these 
sub-zero temperatures have little or 
no effect on their inherent toughness 


Kco 
ANCO, 


TeAGE mate 
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and ductility. They simply become 
still stronger. 


(By the way, if you would like 
more data on this subject you are 
welcome to a copy of “High Prop- 
erties at Low Temperatures” by our 
Director of Technical Service.) 

The point is, maybe you are be- 
ing bothered with some metal prob- 
lem in your product or plant that 
would be just as easy to solve with 
Inco Nickel Alloys. 
The first step is to outline the trou- 
ble and send it along for study to 
The International Nickel Company, 


Inc., 67 Wall St., New York 5, N. Y. 


one of these 


INTERNATIONAL NICKEL 


Nickel Alloys Perform Better, Longer 
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Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 
dustry’s standard three-hour specification test, Enjay Butyl insulation 
used by Anaconda showed no injury after 72 hours of ozone concentration 
tests—24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-colored parts, 
offers excellent electrical properties, low price and immediate availability. 


For full information, contact the Enjay Company. Complete laboratory 8 U T Y L 


facilities and technical assistance are at your service. 


Enjay Butyl is the super-durable rubber 
Pioneer in Petrochemicals with outstanding resistance to aging * 
abrasion « tear « chipping * cracking « 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. ozone and corona « chemicals « gases 


Other offices: Akron * Boston * Chicago * Los Angeles « Tulsa * heat * cold * sunlight * moisture. 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


“PLUG ASSIST” TECHNIQUE 
OFFERS NEW ADVANTAGES IN VACUUM FORMING 


Eu d Ac he 
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PLUG ASSIST vacuum forming containers 


@ ruc vown 


o VACUUM 


Increased flexibility in forming offers designers opportunities 
to make important new uses of plastic sheet 


This improved fabrication method for 


polysty rene sheet products, developed 
by The Dow Chemical Company and 
called the plug assist technique, opens 
new horizons for the progressive 
designer. With more uniform wall 
thickness and more even distribution 
of material in deep-drawn, vacuum- 
formed parts, plastic sheet applications 
are increased many times. The added 
flexibility in design is made possible 
by a force plug which pre-forms the 
heated sheet in the cavity prior to 


drawing the vacuum. 


Thorough plastiatrics research is con- 
tinuously directed toward practical 


94 


solutions such as demanded for the 
problem in forming sheet. Shearing 
or scoring is prevented by the slight 
air pressure produced between the 
sheet and the cavity until the plug 
stops traveling and the vacuum is 
drawn. The process has been thor- 
oughly tested and appears to lend 
itself to high-speed automatic form- 


ing operations. 


The plug assist method is only one 
of many contributions made by Dow 
Plastiatries to every phase of formu- 
lation, design and molding for the 
plastics’ industry. 


Product Engineering 


SHEET AVAILABLE FROM MANY 
EXTRUDERS 


In 1952, Dow introduced a method for 
extrusion of Styron® plastic high- 
impact sheet. Today, more than thirty 
extruders offer high-quality, uniform 
sheet products based on Styron plastic 
materials. Their names, and the names 
of qualified fabricators, will be gladly 
furnished by our nearest Dow Sales 
Office. l 


TECHNICAL LITERATURE OFFERED 


Several technical bulletins are avail- 
able at no cost for more detailed 
information on Styron high-impact 
plastic sheet for vacuum forming, 
pressure forming, stamping and em- 
bossing. Whatever your problem you 
may consult Dow with assurance of 
prompt, confidential help and advice. 
Write, on your letterhead, to THE 
DOW CHEMICAL COMPANY, Midland, 
Mich.—Plastics Sales Dept. PL 435G. 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
veon 666 
ryron 665 (Extrusion) 
ryron 688 (Easy Flow) 
vronN 689 (Easy Flow) 
HIGH IMPACT 
TYRON 475 
ryron 429 (Extrusion) 
TYRON 777 (Medium Impact) 
ryron 440 (Heat Resistant) 
ryron 480 (Extra High 
Impact) 
HEAT RESISTANT 
STYRON 683 
ryron 700 


you can depend on DOW PLASTICS 
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WHO 


Says Tracing Papers 
Are All Alike? 


See for Yourself the 
. Wonderful Difference in 
? Bruning's Transparentized 


No. 357 "KOVEL" 
TRACING PAPER! 


. Send for Your Free 
*, Trial Sheet Today! 


And for a Wonderful 


Difference in a Smooth Surface 


Paper, try... 
BRUNING'S No. 350 "VELLUX" 


The moment you put pencil, or ink, 
to this smooth -surface, vellum-type 
tracing paper, you'll see what a 
difference quality can make. This 
permanently white, transparentized 
paper is unsurpassed for textural 
uniformity and for fine all-around 
performance. Prove the difference 
to yourself by sending today for 
your free trial sheet. 


Here's a challenge you'll be glad you 
accepted. Test the tracing paper you're 
now using against Bruning's general 
purpose No. 357 “Kovel” Tracing Paper. 
You'll discover a wonderful difference 
that will pay off for you in neater, 
higher qualitv drawings and cleaner, 
sharper, faster prints. 

You'll like the greater translucency 
of “Kovel” brought by an improved 
transparentizing agent and technique 
of application. Yet you'll find this 
vellum-type paper exceptionally strong 
and durable, able to withstand re- 
peated erasures without losing work- 
ability. You'll take pure pleasure in 
the ease with which the beautiful fine- 
grained surface takes pencil, also 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. "Kovel" is great for 
reproduction, whether used for print 
making immediately or years later. 
No leaching, no discoloring, no odor 
. .. even after long periods of storage. 


Send for your free trial sheet today. 

Discover for yourself the big difference, 
except in price, that has gained "Kovel" 
acceptance as the finest general pur- 
pose tracing paper of its type on the 
market. 
For all the advantages of "Kovel" in a thinner, 
untinted white paper, try No. 354 "Frenchvei" 
Tracing Paper. The high translucency of 
"Frenchvel" makes it ideal for tracing from 
weak-lined drawings or blueprints and for 
higher volume reproduction. 


———————————————— 


Charles Bruning Company, Inc., Dept. 94-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me my 8! x 11-inch trial sheet of 


C] No. 357 “Kovel” No. 354 “Frenchvel” 
C] No. 350 “*Vellux” 


BRUNING 


America’s Largest Supplier of Engineering 
and Drafting Equipment 


Name 





Company 


Address.. 





CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


fn Caneda: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 


City 


| 


r 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Uy Ney ged... 
not th the 


bevel geat family 


The basic Spiroid principle provides up to four times 

as many teeth in contact than any similar gear. This makes 

Spiroid Gears especially valuable where maximum power is required in 

minimum space. Almost unlimited design applications are possible! Positive 

control of backlash without changing center distance is an important advantage of Spiroid 
Gears. Spiroid Gears are a development of Illinois Tool Works, manufacturers of precision 
gear generating tools and gear checking equipment for nearly half a century. 





eater Power Transmission Capacity Per Pound of Weight... Per Inch of Diameter 


An entirely new concept in gearing, Spiroid Gears can be molded, sintered, die cast 
or cut in a broad range of ratios from 9:1 to 300:1. Shaft arrangements may be de- 
signed to cover a variety of mechanical requirements . . . and several ratios about a 
common center are possible. Spiroid Gear's inherent near-zero backlash and free 
lubricating performance suggest countless new design applications in products 
ranging from toy electric trains to giant winches. 


Spiroid Gears 
Save space and weight! 


Spiroid Gears and Worms can be produced on existing conventional gear making 
machine tools in standard gear materials—steel, bronze, plastic, die cast and 
sintered materials. There is no additional cost in their manufacture! And because 
Spiroid Gears have teeth cut in the face of the gear, much shorter distances between 
shafts are possible. The resultant gear mechanism is smaller and lighter without 


any sacrifice in efficiency or power transmission. Savings of up to 50% in space and 
weight are possible. 


Send For This New 
Spiroid Gear Booklet 


SPIROID GEAR DIV 


2501 North Keeler Avenue 


TOOL WORKS i Chicago 39, Illinois 





Cam Segment—weighs less than an ounce, 


'— — — aldonas = = L a 


measures less tha 


Investment-Casting improves part 
. .. eliminates hours of machining 


because the metal used was selected for ease of ma« hining 


Haynes’ investment-casting process made it possible 
to mass-produce a small intricately-shaped part in a hard, 
abrasion-resistant alloy. The part, a cam segment, is less 
than one-half inch long, and weighs onlv a fraction of an 
ounce. It is cast to size. Only one simple threading opera- 
tion 1s required to prepare it for operation, 

The cam segment is used in a control instrument and 
rides against a valve shaft under pressures up to 35 lb. 
per sq. inch. At one time it was cast from a relatively soft 
metal and machined to final dimensions. The machining 
time for each cam was several hours—an expensive opera- 


tion. The performance ol the part was unsatisfactory 


hs 


MX 


AYNES 


TRADE -MARK 


h h h OYS f 


erereeeeeeeeeeee 


Chicago * Cleveland - Detroit - Houston * I 


and could not stand up under the abrasive conditions, 

lhe investment-cast segments are now made of type 410 
stainless steel. They have been used for over one million 
operations and still show no signs of wear. 

[he freedom to selec t alloys for performant e, regardless 
of how difficult they may be to machine, is one of the big 
advantages of HAYNES’ investment-casting method. Intri- 
cate shapes in hard metals can be cast close to size, elimi- 


For full 


the process, write to our general sales office in Kokomo, 


nating many machining operations. details on 


Indiana, or any of the district sales offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCE) 


General Offices and Works, Kokomo, Indiana 


Sales Offices 


Angeles - New York « San Francisco + Tulsa 


" Haynes'' is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at closely 
regulated speeds over a wide range 
demands precise control. To obtain 
it this giant lathe relies on d-c power 
supplied by General Electric Speed 
Variators. 

Combining Power and Precision, it can 
handle jobs 55 feet long, 12 feet in 


diameter and weighing 200 tons. It is 
one of the heaviest and most powerful 
lathes ever built in America. 

Versatile D-c Power is obtained from the 
compact Speed Variator power unit in 
stalled near the lathe. Containing the 
motor-generator set and controls in a 
single cabinet line-up, the power unit 
supplies direct current for the 200-hp 
drive motor. 

Finger Tip Control, permitting the oper- 
ator to easily set and hold rotating 
speeds, is provided by a conveniently 
mounted push-button station. The ac 
curate control of the speed assures 
mirror-like surface finishes. The wide 


choice of speeds provides the flexib 

for handling workpieces of varying 
diameter. 

Controlling Heavy or Light Loads with 
precision and accuracy is characteristic 
of General Electric Packaged Speed Var 
iators. Providing stepless, motor speed 
control over wide ranges, these drives 
are tailored to your particular appli 
cation by General Electric engineers. 

A General Electric Sales Engineer would 
like to help build this precision into 
your machines. Why not ask him to call? 
Direct Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania. 821-4 


GENERAL QD ELECTRIC 
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Accopac’ fiber gasket 
maintains bolt torque, won't leak 


Armstrong CN-705 Accopac maintains bolt torque—and seals 
tightly—at pressures up to 2000 psi and temperatures to 250° F. 

This improved gasket material is made by a patented beater- 
saturation process which locks cellulose fibers and cork par- 
ticles in a latex binder. This produces a material with both ex- 
cellent “kickback” .. . and impermeability to liquids and gases 
at pressures as low as 800 psi. 

CN-705 keeps a tight seal even in alternately wet and dry 
applications. Thats because it won't shrink or dry out: its 
nitrile rubber binder is non-volatile and non-extractable. 

cia CN-705 Accopac is resilient and highly compressible. It 
LOAD-COMPRESSION CURVE SHOWS high conforms to normal surface irregularities on stamped flanges 
compressibility of Armstrong CN-705 Accopac. and on rough-finished cast flanges. 


With light metal flanges, this compressibility al- For data sheet and samples of CN-705 Accopac, write to 
lows gaskets to seal under light bolt pressure, Armstrong Cork Company 7009 Irvin St.. Lancaster, Pa. 


Armstrong ACCOPAC 


... used wherever performance counts 





Synchronous Speed 
with Induction Simplicity NEW 


Synductio 


n 
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- W 
NE ' 


Motor Pioneering by Allis-Chalmers makes 
constant speed sure and inexpensive 


Constant speed from no load to pull-out regardless of load and volt 

age fluctuations simple across-the-line control fixed speed ratios 

Have You 

ciency — every one of these characteristics is included in the greatest An Application Requ 

motor design advance in years, the SYNDUCTION MOTOR 
Here is a motor that combines the simple dependability of squirrel 


for a group of synchronized drives high power factor high effi 
i 


unvarying speed; 2. operation of several 
motors at fixed speed ratios; adjustable 
speed with minimum variation at any speed 
setting? If so, Allis-Chalmers invites your in 
quiry. Contact your nearby A-C office or 
40 hp, the Synduction motor means new operating economies at lower write Allis-Chalmers, General Products Divi- 


initial cost in many industries sion, Milwaukee 1, Wis., for Bulletin 51B8440 


cage construction with the constant speed advantage — and none of 
the complications — of other types of synchronous designs 
Available in all squirrel-cage enclosures and in ratings from !/ to 


Synduction is an Allis-Chalmers trademark 


€ ALLIS-CHALMERS 





SIZE O-3 STARTERS 
Converta-Kits Permit Easy Modification of Basic Starter 


You get MORE more flexibility with Allis 
Chalmers control. A screwdriver and the proper 
Converta-Kit are all you need to change a basi 
Allis-Chalmers size 0-3 starter into the exact unit 


demanded by your production. Converta-Kits are me; 

available for push-button, selector switch and elec 

trical interlock modifications. Starter replacement ~ 6 
parts—contacts, magnetic coils and overload relays > 


—are also available in packaged kits 


NEW LINE OF SIZE 4-5-6 STARTERS 
Quick Quenching Extends Contact and Chute Life 


Heart of these starters is a new contactor which 
uses a revolutionary principle of arc interruption 
In centering the arc, increased blowout action and 
1. Arc across contacts as they start to open fast quenching result from a combination of thermal 
c Bias Mose ade KM. ee € convection and magnetic action. Since the arcing 
contar time is sharply curtailed, contact and chute life are 

3. Contacts fully open arc extinguished greatly extended 


HIGH VOLTAGE STARTERS 


Complete "Line-to-Load" Control and Protection 


Allis-Chalmers Type H starters are built in a wide 
range of ratings for squirrel-cage, wound-rotor and 
synchronous motors . . . for full or reduced voltage 
— reversing or non-reversing — with plugging, dy 
namic braking and multi-speed features. Built into 
the starter is the type and degree of protection 
dictated by the application. 


What is your control problem? 
As manufacturers of a diversified line of industrial 
equipment, Allis-Chalmers has solved thousands of 
control application problems. This specialized ex 
perience is yours when you specify Allis-Chalmers 
control. See your Allis-Chalmers representative or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


s an Allis-Chalmers trademark E ity 
Z 
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TORRINGTON AN 


can make your 


S t 
| small precision metal part y [^ 
p ion metal parts ZW O 

| ^ 


faster, better and for less IN 
than you can make them \ 


or buy them elsewhere 


aa" 
These are typical of parts that Torrington produces daily by sunanannanssen® 
the hundreds or millions. If you use similar small precision THE alties Division 
parts, mail the coupon today for the Torrington Small 230 Field 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt 
quotation which will mean substantial savings to you. 


i (Y 
^ NC OMPAN 
ORRINGTO! 
THE T ess 
mall Precision 


| Please have a salesman call 
7 laf Name———— 
THE TORRINGTON COMPANY 


Specialties Division 
230 Field Street, Torrington, Conn. 


| IN 
TORRINGTON(////// METAL PARTS | | 


Makers of Torrington Needle Bearings 


Title ————— 
Company — 
Address— 


5 State — 
Zone—— 
City ——— PTLLL LI 


I | -—^ ès 
p— 3c | [DX 5 








Required: 
12,000 rpm... 
and only a 


Filmer 
“Timing” 
Belt drive 


met the need... 


with lightness 


and compactness 


TO serve as a lightweight, foolproof source of emer- 
gency or auxiliary electric power, this new Lear Portable 


Electric Generator is a miracle of efficiency. Helping to make 
that miracle possible is the Gilmer “Timing®” Belt drive 


which Lear chose for the vital job of transmitting the power 
of the 3 hp. gasoline engine to the high-speed alternator. 
This bantam power supply, occupying only 1% cubic feet 
and weighing as little as 35 pounds, produces up to 1500 
watts AC or 1350 watts DC. To achieve such efficiency the 
alternator is designed to operate at approximately three 
times the engine’s 4000 rpm speed, or nearly 12,000 rpm! 
This means that the belt must travel at almost a mile a 
minute, even though very small-diameter pulleys are used. 
For such an application no other type of drive of equal ca- 
pacity can match the “Timing” Belt’s lightness of weight, 
compactness, and ability to transmit full power at such high 
speed without slippage, without lubrication and without 


take-up or other maintenance! Lear’s own literature points 
up these additional facts 


*Positive tooth grip replaces friction grip, eliminates 
need for initial belt tension, lightens bearing loads. 


“Selected for its high efficiency, the flat tooth-belt drive as- 

sures a long, dependable operating life for both engine and 
alternator due to reduced 
radial bearing loads which 
this particular drive allows". 
The belt is steel-cable-rein- 
forced and will give long life 
and trouble-free service." 

Your local NYB&P- 
Gilmer Distributor stocks 
standard "Timing" Belts 
and pulleys and will gladly 
help in obtaining special 
sizes you may require for 
original equipment. Consult 
your classified telephone di- 
rectory for his name. 


Larger 3500-watt Lear unit em- 
ploys a compact 2”-wide Gilmer 
"Timing" Belt drive. 


|o America’s Oldest Manufacturer of Industrial Rubber Products 
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They Come Home 


Gaskets made of UNION CARBIDE Silicone Rubber 
play an important part in helping military and 
commercial pilots get home safely. Used in a loop 
antenna, they form a long-lasting seal around 14 
error-compensating screws in a revolutionary new 
lightweight Automatic Direction Finder made by 
Aircraft Radio Corp., Boonton, N. J. 

Under permanent compression, the gaskets stay 
flexible even at —55°C. (—67°F.), sealing out 
moisture despite widely varying atmospheric 
pressures, and sealing in dry nitrogen. They also 
act as vibration-proof locks for the screws after 


SILICONES DIVISION 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET pMa NEW YORK 17, N. Y 


5 Loop 
RUBBER GASKET ^ HOUSING 


Gaskets that seal error- 
compensating screws, as 
well as washers that seal 
condensers and transformers 
for direction finder, are 
molded by Norris Mfg. Co., 
Hawthorne, N. J. 


to Roost More Safely 


the final installation adjustments have been made. 

They are self-lubricating, ozone-resistant, and 
will not take a compression set. Aircraft Radio 
reports that no other elastomer will do the re- 
quired job. 

Besides being a leading producer of versatile 
silicone rubber, UNION CARBIDE makes outstand- 
ingly useful silicone electrical insulation resins, 
silicone mold lubricants, and silicones for water 
repellents. Find out how they can upgrade your 
products or processes. As a starter, fill out and 
mail the coupon, today! 


Silicones Division, Dept. P-9 
Unton Cansme ann Cannon Conroration 
30 East 42nd Street, New York 17, N. Y 


e send me data on Silicones for 
ber Gum Stock and Compounds 


uss H Electrical Insulation 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited 


The term “Union Carbide" is a trade-mark of Union Carbide and Carbon Corporation 
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GEARMOTOR 
OR PACKAGED DRIVE? 


Your selection has a longer future with 
Westinghouse BPT gearing 


Westinghouse gearmotors and DB packaged drives offer important advantages 
to simplify drive problems and provide long-range dependability. 

First, you'll find both lines of gearing readily available. They provide a wide 
selection in horsepower, speed ratios, direction of power take-off, mounting 
and coupling methods. This sort of flexibility is bound to save you time in 
answering space and load problems. 

Second, Westinghouse BPT gearing, in both lines, assures a long-range 
solution to any drive problem. The exclusive BPT heat-treatment process 
produces unmatched, long wearing, shock-resistant qualities as a result of 
taper hardening each gear tooth. Heavy-duty, antifriction bearings also insure 
continued high efficiency under changing load demands. 

Get all the facts on Westinghouse gearmotors and DB packaged drives today 
from your local Westinghouse salesman; or write Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 


Exclusive BPT heat- 
treatment produces a 
taper hardness from 
surface to core of each 
gear tooth for toughness 
and hardness. 
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The job that raced 
the clock—and won! 


This die casting couldn’t wait. To meet a tight sched- 
ule, it had to be produced in volume — fast! 

It was a “toughie,” but Stewart’s engineers found 
a way. The job was delivered on time . . . with a top 
quality score, too! 

If you’re faced with a “rush” deadline—or with a 
die casting problem, call Stewart. Be assured your 
most rigid specifications will be met—on schedule! 
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Headstock withstands 100 HP peak loads 
in new Axelson Lathe designed to oper- 
ate on 75 hp. E 3310 H nickel-chromium 


alloy steel gears in this 24-speed unit com- 
bine ample strength, toughness and hard- 


ness for advanced machine tool design. 


Nickel alloy steel gears for new lathe 
develop core strengths of 150-170,000 psi 


Modern production requirements have induced an ever- 
increasing demand for machining metals at higher hard- 
ness and strength levels, and at the same time for higher 
speeds and heavier feeds. This has necessitated the 
building of machine tools of heavier capacities to meet 
this demand, which in turn has led designers to specify 
stronger and tougher alloy steels for vital gears and 
shafting. 


The large and massive headstoc k gears shown above 
provide a striking example of how Axelson provides 
exceptionally high case hardness and core strength... 
assuring peak performance of the new 4025 heavy-duty 
Axelson lathe that operates on 75 horsepower. 

By using E 3310 H (3.50% nickel-1.50% chromium) 
steel, carburized and hardened, Axelson obtains not only 
tooth surfaces that resist both wear and fatigue, but 
also core strengths of 150,000 to 170,000 psi. 


Perhaps you have made design changes, too, that dic- 
tate gears with improved strength, hardness, toughness. 
Possibly changes in your fabricating methods demand 
better response to heat-treatment or machining 


ico. THE INTERNATIONAL NICKEL COMPANY, INC. 


TRADE matt 


108 


You can probably find exactly what you want in one of 
the many standard grades of nickel alloy steels. So send 
for a copy of Modern Trends in Nickel Steel and Cast Iron 
Gear Materials." Yours for the asking ... it tells how to 
meet varied requirements, describes effect of size on prop- 
erties, and contains other useful information. Write for 
your copy now. 


Designed for high-speed turning of new materials, this new 
heavy-duty lathe utilizes a carriage of nickel alloy cast iron, 
along with nickel alloy steel gears and spindles. A development 
of Axelson Mfg. Co., Los Angeles, Calif. 


67 Wall Str 
New York 5, 


et 


e 
N. Y. 
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what makes this fastener 


DIFFERENT? 


Several things. Rollpin® is a slotted, chamfered, 
cylindrical spring pin which drives easily into a 
hole drilled to normal production standards. It 
locks securely in place, yet can be drifted out and 
reused whenever necessary. This eliminates 
special machining, tapping, and the need for hole 
reaming or precision tolerances. Rollpin replaces 
taper pins, straight pins and set screws; for many 
applications it will serve as a rivet, dowel, 

hinge pin, cotter pin or stop pin. 


And here’s another difference that makes Rollpin 
the quality fastener in the field: ESNA’s quality 
control builds consistent strength and 
performance into every Rollpin. Rollpin is 
uniform as to shear strength, dimensions, 
hardness, and insertion and removal force 


HOW YOU INSERT IT 


, 


w X 
NE CA 


Drives easily by hammer, arbor press, or air 


cylinder and can be readily adapted to an 
automatic hopper feed. Requires only a stand- 
ard hole, drilled to normal production-line tol- 


Locks securely in place without using a sec- 
ondary locking device; won't loosen despite im- 
pact loading, stress reversals, or severe vibra- 
tion. 


Removes readily with a drift pin without dam 
age to pin or hole, can be used again and 
again in original hole 


erances. 


HOW YOU SAVE 


You pay less for Rollpins than for most tapered, notched, 
grooved or dowel pins. Installation costs are substantially 
less than for any fastener requiring a precision fit or sec- 
ondary locking operations. 

Because of their tubular shape, Rollpins are lighter 
than solid pins. Production maintenance is reduced with 
Rollpins: they do not loosen and because of their spring 
action they tend to conform to the drilled hole in which 


b ELASTIC STOP NUT 
anl CORPORATION OF AMERICA 


R40-92, 2330 Vauxhall Rood, Union, New Jersey 


Please send 


they're inserted, without material hole wear, eliminating 


the necessity of re-drilling or using oversize pins. 


me the ) w 


MATERIALS AND SIZES 


Rollpin Bulletin 
Elastic Stop nut Bulletin 


Here is a drawing of our product 
What self-locking fastener would 


Standard Rollpins are made from carbon steel and Type 
: you suggest? 


490 corrosion resistant steel. They're also available in 


k a 4 ; Name a Title 
beryllium copper for applications requiring exceptional 


resistance to corrosive attack, good electrical, anti-mag- Firm 
netic, and non-sparking properties. Stock sizes range from Street 
.062” to .500” in carbon and stainless steels. City 
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* REEVES 


the one name for all 
mechanical variable speed! 





REEVES M oS 
Vari-Speed. pms - un erm t — 
Motodrive ll ^ d 
P S 
f 
| REEVES 


Vari-Speed, 
Motor Pulley 





REEVES 
Variable Speed 
Transmission 





$ 
$ 


Sneed 
a LE . * . 
Or @ The complete line in the indus- 
WPS ; aM 4 
try is REEVES . . . adjustable speed 
drives and speed control for ap- 
plications from 4% to 87 hp! The 
proven name is REEVES . . . years of trouble-free 
service in hundreds of thousands of installa- 
tions—every industry! The origina! variable 
speed drive, REEVES is still the leader in its field! 


Incorporate variable speed into the machines 
you design: widen the work range of the ma- 
chines; insure your designs against early obso- 
lescence; add the many operating advantages 
of accurate, instant speed control. Your REEVES 
representative— with wide and varied experi- 
ence—will be glad to work with you for the 
best application . . . best results! 


REEVES Flexi-Speed i; 


Two sets of adjustable discs with conven- 
ient shifting mechanism. Provides flexi- 
bility, economy to your equipment . . . 
easy to install. 5, % and 1 hp. with 
8:1 speed ratio. 


REEVES Jr. Motor Pulley 


Simplest form of variable speed control. 
5 sizes from Ve to 1% hp. capacity ... 
ratios up to 2.75:1 in a speed range from 
135 to 1965 rpm. Standard or counter- 
shaft bases for standard motors. 


REEVES Vari-Spin 5 


A mill tested and proved unit to increase 
spinning efficiency and frame flexibility. 
500 to 1450 rpm. range. Change speeds 
with spinning frame in operation . . . get 
required speed— in seconds! 


S dara sn nt Nia I e 


REEVES CONTROLS 


Manual 


Basic REEVES control on all 
units. “Speedial” handwheel, 
extended handwheel, hand 
chain and extended rod con- 
trols also available. 


*Mechanical Automatic 


For Motodrive, Transmission. 
Simplest automatic control— 
requires shifting force suffi- 
cient to position control lever 
of speed changing mechanism. 


Automatic (Pneumatic) 


Motodrive application only. 
Cam-compensated design 
controls output speeds in direct 
proportion to instrument air 
signals. 


Electric Remote 


Push-button stations for single 
unit or battery of Motodrives, 
Transmissions or Motor Pulleys 
AC or DC... . full range of 
current characteristics. 


*Also available in hydraulic or pneumatic type. 


Individual bulletins—complete with rating tables and Your Reeves representative will be glad to work di- 


dimensions—are available for any of the above products 


rectly with you. He’s as near as your telephone... 
by writing Reeves, Dept. K-26, Columbus, Indiana. 


regional offices in 34 principal cities. 


REEVES PULLEY COMPANY 
DIVISION OF R E L i A M C E ENGINEERING co.” 


COLUMBUS, INDIANA 
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New trends and developments 
in designing electrical productis... 


How to magnetize permanent magnets to obtain 
maximum energy product and magnetic stability 


According to the domain theory of 
ferromagnetism, a magnetic material 
is composed of elementary magnetic 
volumes called domains. These do- 
mains are randomly oriented in un- 
magnetized materials (Figure 1). 
Their fields cancel each other, and 
no external field results. 


Figure 1—Demagnetized material 
domoins completely disorganized) 


Subjecting the magnetic material to 
an external field rotates the elemen- 
tary magnets in the direction of 
the applied field (Figure 2). In per- 
manent magnets, this orientation is 
retained to some extent after the 
field is removed. The magnetic mate- 
rial exhibits poles and an external 


field. 


Figure 2—Magnetized material 
(domains rotated into alignment) 


The improvement of permanent- 
magnet materials has made the 
elementary domains more difficult 
to align. Proper magnetization tech- 
niques have thus become highly im- 
portant because of the adverse results 
of partially magnetized magnets. 


Partial magnetization means that 
the full external field capabilities 
of the magnet are not realized. And, 
the magnet is less resistant to de- 
magnetizing influences — hence less 
stable. 


Consequently, General Electric 
has done extensive work with users 
of permanent magnets on the prob- 
lems of effective magnetization. 


Modern magnetizing equipment 
takes advantage of the fact that 
magnetization is essentially an in- 
stantaneous process, and may be 
achieved with short-duration current 
impulses. Consequently, direct-cur- 
rent equipment, like generators and 
electromagnets, are giving way to 
impulse equipment. 


The main advantages of impulse- 
type magnetizers are lower equip- 
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ment cost, reduced demand on power 
supply, and greater flexibility in 
shapes of fields that can be set up. 
Impulse equipment generally falls 
into two basic types: 


(1) Half-cycle type, operating from 
A.C. line (Figure 3). Here, an igni- 
tron tube with suitable control 
allows current to flow for one-half 
cycle. 


MAGNETIZING 
CURRENT PATH 


We 


IGNITRON TUBE 


Figure 3—Circuit for half-cycle-type magnetizer 


(2) Energy-storage type (Figure 
4). Here, a capacitor is charged at 
a relatively slow rate, and then 
discharged into the  magnetizing 
circuit. This type of equipment is 
extremely versatile; tremendous 
peak currents are possible from low- 
capacity power systems. 


FIRING CONTROL 
IGNITRON TUBE 


ac 


RECTIFIER 
eowth 


MAGNETIZING 
FIXTURE 


© CONDENSER  -— eid 


Figure 4—Circuit for energy-storage-type 
magnetizer 


Using this equipment, a simple mag- 
net shape like the *C" magnet in Fig- 
ure 5 can be magnetized by a singie 
conductor threading the magnet. 


Figure 5—Conductor 
arrangement for 
"C" magnet 


The *E" shape configuration (Fig- 
ure 6) uses two conductors arranged 
to carry current in opposite direc- 
tions to achieve correct polarity. 


Figure 6—Conductor 
arrangement for 
"E" magnet 


Multi-pole magnets (Figure 7) re- 
quire alternate conductors carrying 
current in opposite directions to 
establish simultaneous magnetization 
of all poles. 


> 
Figure 7—Conductor arrangement 
for multi-pole magnet 


One of the more recent develop- 
ments in magnet configurations — 
the "bowl" magnet —can be mag- 
netized radially by the conductor 
arrangement in Figure 8 


Figure 8—Conductor 
arrangement for 
"bowl" magnet 


These examples give some idea of 
the variety of magnetizing problems 
encountered by users of permanent 
magnets. Each configuration repre- 
sents a distinct engineering problem 
in which such variables as conductor 
size, conductor arrangement, peak 
current, and current duration must 
be accurately balanced. 

General Electric magnet engineers 
have at their fingertips all the knowl- 
edge and techniques requisite for 
efficient magnetization. They are 
always ready to assist designers and 
users of permanent magnets in get- 
ting maximum-energy product and 
stability. 

For more information on G-E 
Alnico magnets, or assistance on any 
phase of your magnet design prob- 
lem, write Metallurgical Products 
Department of General Electric 
Company, 11127 E. 8 Mile Blvd., 
Detroit 32, Michigan. 


Progress /s Ovr Most Important Product 


GENERAL Q ELECTRIC 
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GREGORIO JARQUE and SON demonstrate 
the little sheave with the big grip 


Easy on Bruce Jarque 


uses a standard wrench to assemble. 


Easy off Two pull-up screws 


are used to break the cone grip. 


Yet always tight on the shaft 


Gregorio Jarque is no match for the QD Junior 


Exclusive tapered, split hub on Worthington QD Junior 
sheave grips the shaft so tightly it can’t be dislodged 


This two-piece, light-weight sheave has a heavyweight’s grip. 
An exclusive tapered, split hub grips the shaft so tightly 
wrestler Gregorio Jarque can’t dislodge it. Tests show the 
Worthington QD Junior will remain tight even under a torque 
force of 3300 pounds 

It’s built for staying power— won't loosen or slip under 
shock or pulsating loads. Yet it's always easy to remove from 


the shaft. 


Some other money-saving features of the QD Junior: 


One Common Hub is standard for 54 stock sheave sizes, ranging 
from 3.2 to 18.4 inches pitch diameter 


Tapped Holes allow use of pull-up bolts as jack screws to break 
cone grip when removing rim from hub. 


Heavy Hex Head Bolts fasten rim to hub. No special tools are re 
quired to remove or install the QD Junior. A standard hex socket 


wrench is all that's needed. 

I-beam Arm (in larger sizes) gives more strength with less weight 
You'll find it's easy to select the proper light-weight sheave 

and FHP V-belt drive from bulletin FHP-100-B1A. Write for 


your copy today. Worthington Corporation, Section MV65 
Oil City, Pa. 


WORTHINGTON 





How FLEXLOC clinch nuts 
ave production time 


If you are building assemblies of thin-section 
materials, you can make secure bolted con- 
nections with FLExLoc clinch nuts. Use them 
instead of cage nuts, anchor nuts and weld 
nuts. They are easy to install—no riveting or 
welding is required. 

When you design with 1I-piece, all-metal 
FLEXLoc clinch nuts, you simplify production 
operations by eliminating complicated nut- 
and-lockwasher assemblies. And the nuts 
cannot fall off or get lost during mainte- 
nance operations. 

When you thread in a screw, the FLEXLOC 
locks it wherever wrenching stops (as soon as 
114 screw threads or more project through the 
locking section), Locking action is positive 


and dependable. No matter how many times 
your product must be reassembled during 
maintenance or repair, the FLExLoc holds 
securely every time. Its locking life is virtually 
unlimited. It cannot be loosened by vibration. 


Standard FLrExroc self-locking clinch nuts 
come in sizes #4 through !4 in., for use in 
materials from !& to ?;, in. thick. They are 
made in alloy steel, stainless steel, brass and 
aluminum. FLEXLOC clinch nuts and clinching 
tools are available through your authorized 
industrial distributor. Call him today. Write 
us for complete specifications, or for informa- 
tion about your special locknut problem. 
Flexloc Locknut Division, STANDARD PRESSED 
STEEL Co., Jenkintown 28, Pa. 


It’s easy to install a FLEXLOC clinch nut 


1. Hole in your subassembly accommodates the knurled 
shank of the FLEXLOC. The holding fixture is fitted with an 


inexpensive FLEXLoc dolly tip. 


2. Fit the knurled shank of the nut into the hole. Your pro- 
duction engineers can easily design fixtures to make this operation 
completely automatic. 


: M 3 a i FER FT 4 ^ ; Bax WV x 
4. Cutaway view to show completed assembly. The clinch 


nut is now an integral part of it. The Firxiroc functions asa 
tapped hole—one that will lock a screw securely in place. 


3. Clinch the shank to the subassembly with a single stroke. 
This electric press is equipped with a Frrxroc punch tip which 
also can be used with an ordinary hammer. 


FLEXLOC locknuts are sold through authorized industrial distributors 


STANDARD PRESSED STEEL CO. 


FLEXLOC LOCKNUT DIVISION 


m 


JENKINTOWN PENNSYLVANIA 
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Waldes Truarc Retaining Rings Eliminate Machining 
and Parts—Cut Assembly Time on Drill and Tapper 


Beco Model 410 Drill and Tapper 


The Batchelder Engineering Co., Inc., Springfield, Vermont uses 
4 different sizes of 2 different type Waldes Truarc rings in 
their new BECO Model 410 Automatic Drill ond Tapper. Truarc 
rings speed assembly, reduce machining, improve design 


ALTERNATE DESIGN TRUARC DESIGN 


Clamp Cylinder Rod Stop Assembly 


Truare “E” Rings (Series 5133) replace stop nuts in the Clamp 
Cylinder assembly. They eliminate need for threading 2 rods 

the danger of cross-threading nuts...and costly rejects 
Truarc Rings cut assembly time and cost 


ALTERNATE DESIGN TRUARC DESIGN 


Hopper Cylinder Anchor Pin Assembly 


Bell Crank Pivot Assembly 


Trvarc Rings (Series 5100) in Bell Crank Pivot assembly per 2 Truarc Rings (Series 5100) secure and position end of vert 
cal oir cylinder. Rings eliminate extra cost of machining 3 


mit grease hole not possible with cotter pin fastener. Use of 
jus nut and 
F 


nuts would have increased machining and assembly costs diameter pin, threading and undercutting 
considerably washer. Assembly is quick and sure 


different sizes within a type... 5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canado 


Whatever you make, there's a Waldes Truarc Re- 
taining Ring designed to improve your product... to 
save you material, machining and labor costs. They're 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


More than 30 engineering-minded factory repre 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 


36 functionally different types...as many as 97 duction problems... without obligation 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool! 


WALDES Waldes Kohinoor, Inc., 47-16 Auste! Place, L. 1. C. 1, N.Y 


i Please send the new supplement No. | which 
brings Truarc Catalog RR 9-52 up to date 
Please print 
Name 
Title 
` 


RETAINING RINGS si 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. I. C. 1, N. Y. 
ES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are prote 


2 61; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310 
544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign 


Business Address 


ted by one or more of the following U. S. Patents: 2,382,948 
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U. S. ROYALITE 
WINS ANOTHER CASE! 


“Impact” couldn't 


crack it! 


Exhibit "A" me ROYALITE case of the new Revere 


Cem m= maa 


777° 8 mm. portable projector, is cleverly designed by 


Revere Engineers as an integral part of the 


ing its products for functional beauty. 


O WIN, time after time, in the trial 
Te use and abuse, any "portable" 
must have an eye-appealing case that 
stands up under hard knocks. A case 
. like that of the fine, precision-built 
|! TTT” portable projector, formed from 
CT) U.S. ROYALITE. 
^ This tough, versatile fabricating 
^ material has the structural rigidity of 
plastic fortified with rubber for needed impact resistance. 
Supplied as a thermoplastic sheet, it is easily formed 
to complicated shapes with sharp detail on low-cost tool- 


machine. 
The removable cover contains a ribbed inner liner to which 
is riveted a reel support, cord retainer and lock. Revere, a 
user of Royalite cases since 1949, has pioneered in engineer- 


ing, and for limited runs or prototypes, dies can 
be qux kly and inexpensively made of wood or 
resin as well as metal. Needed supports and di- 
viders to receive accessory parts can be formed 
simultaneously with the case, saving assembly 
operations. 

U. S. Royalite thermoplastic sheets can be 
obtained in attractive standard or special 
built-in colors with glossy-smooth or dull tex- 
tures. Various degrees of rigidity are obtainable, as well as 
flame-resistant (self-extinguishing) material. Contact us at 
once to see how Royalite can be turned into cases or covers 
for your product ...cases that combine beauty, utility, and 
economy as never before. United States Rubber Company, 
2638 Pulaski Road, Chicago 39, Ill. 


US United States Rubber 
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e What constitutes a dependable 
* source of metal powder parts? 


If the source is strong in experi- 
ence, ability and good judgment 


—like Moraine Products—it can- Moraine Products has the experience gained from the 
production of hundreds of millions of metal powder parts 
in an infinite variety of shapes and sizes. Moraine Products 
has the engineering and metallurgical ability to design 


not miss being dependable. 


parts for specific applications so that they can be produced 
most economically—usually in one press operation. And, 
finally, Moraine Products has the good judgment to 
recognize the limitations as well as the advantages of 
metal powder in each proposed application. 

When we accept an assignment to make a part from 
metal powder, it is only after thorough conviction that our 
material and our process are best suited for the job the part 
will ultimately be expected to perform for the customer. 


Moraine Products also produces: Moraine Power Brakes—Delco hydraulic brake fluids, 
brake assemblies, master cylinders, wheel cylinders, and parts— Moraine friction materials 
—Moraine-400 and M-100 automotive engine bearings—self-lubricating bearings and 
porous metal filters—rolled bronze and bi-metal bushings. 


) Moraine Products 


Division of General Motors, Dayton, Ohio 


Another General Motors Value 
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ERECTION COSTS REDUCED $7,200 1, 


using USS MAN-TEN Steel rather than 
carbon steel in the legs of four 198 ft. 
transmission towers that carry power 
lines across Old Tampa Bay, Florida. Six 
tons of weight saved by MAN-TEN Steel in 
the East Bank tower saved $1,200 in erec- 
tion cost. The 6% tons saved in each 
of the three towers erected in the Bay 
saved $6,000 more. The total of 26 tons 
of steel saved by using MAN-TEN Steel 
also reduced the cost of the material used 
in the towers, even though MAN N 
Steel costs a little more per lb. (Towers 
designed and fabricated by American 
Bridge Division of United States Steel 
for Florida Power Corporation, St. 
Petersburg, Fla. Erected by Southeastern 
Utilities Service Co., Miami, Fla.) 


THE SUPERIOR STAMINA and corrosion 
resistance of USS Cor-TEN Steel save 
power by saving weight, insure mini 
mum maintenance and longer service life 
in this full-length “dome” lounge car 
built for the Milwaukee Road by Pull- 
man-Standard Car Manufacturing Com 
pany, Chicago, Ill. More than 6,000 
modern passenger cars and 190,000 
freight cars of all types have been built 
to date with USS Con-TEN Steel. 
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with USS High Strength Steels 


USED IN THE LOADING BOOM and supporting “A” frame of 


this self-unloading cargo vessel which can discharge 4,500 
tons of limestone per hour, USS Tri-TEN “E” Steel not only 
materially increases the strength and durability of the struc 
ture but saves more than 18,000 Ibs. of weight. 50,000 lbs. of 
TRI-TEN “E” Steel in plate and structural form were used 
in this application. (Designed by Robins Engineers, Divi 
sion of Hewitt-Robins, Incorporated, for Manitowoc Ship- 
building, Incorporated.) 


WEIGHT WAS REDUCED 10% vet strength-to-weight ratio 


was increased over former construction by using USS 
MAN-TEN Steel inthe arch boom, “A” frame and tongue of this 
heavy-duty logging unit. The increased strength provided by 
MAN-TEN Steel makes it possible to handle log loads of 
maximum size—the reduced weight ensures greater mobility 
and maneuverability. Result: more footage, handled faster. 
(Designed and built by Hyster Company, Portland, Ore.) 


Lu" s USS HIGH STRENGTH STEELS, design engineers have at their command three 
service-tested steels that will permit them to materially increase the efficiency 


and economy of machinery, 


first cost .. 


All three of these famous 
more” — USS Cor-TEn, 


and USS Tri-TEN 


yield point than ordinary carbon steel. All 
have better corrosion resistance and offer 
greater resistance to wear, fatigue and im 
pact. Each, however, has specific superior 
properties that should be considered in de- 
termining its selection. 

USS Cor-TEN Steel, for example, is dis- 
tinguished by its superior resistance to at- 


mospheric corrosion 


greater strength in moderate forming ap 
plications, with enhanced resistance to copy 
abrasion and atmospheric corrosion. USS 


have a 50% higher 


4 to 6 times that of You will find our 174-page 
carbon steel. USS MAN-TEN Steel is in 
tended for weight reduction by means of 


equipment and structures at little or no increase in 


. and frequently, at a saving. 


"steels that do to shock at low temperatures 
USS MaAN-TEN Used singly or in combination, these 
carbon 


steel to increase the strength and durabil 


steels can advantageously replace 


ity of vital parts without increasing their 
weight. Or when the use of thinner sections 
is feasible they can (1) reduce equipment 
weight without reducing its strength, or 
(2) increase the size and capacity of 
equipment without increasing total weight 
or the power required to move it 

“Design 
Manual for High Strength Steels” ex 
tremely useful in applying the benefits of 
these steels to your product. Send for free 
simply write on your company let 
terhead to United States Steel Corpora 


Tri-TEN Steel's outstanding characteris tion, Room 5413 525 William Penn Place, 


tics are excellent weldability and resistance 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


Pittsburgh 30, Pa 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
NATIONAL TUBE DIVISION, PITTSBURGH 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITED STATE TEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 


N JT 9 D 
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...A. O. Smith's proven 


method for fabricating 
aircraft that will 


smash 


the thermal barrier 


sf 
X E. D. O.S. means Engineered 
Designs for Optimum Structures . . . 
offers significant savings in fabrication 
of hard, heat-resistant alloys. 


B* K when airframe construction first. switched 
from wood and fabric to light metals — the thin 
alloy skins were actually sewn together with piano 
wire. Manufacturing methods had not kept pace with 
materials development. 

Today, with supersonic aircraft nudging the ther- 
mal barrier, there's another big switch underway ...a 
change to heat-resistant, high-strength alloys (steel, 
titanium, stainless). 


This time, however, there’s no need to com- 
promise with light metal methods in hard metal 
fabrication. No need for extensive, time-consuming 
machining...no need to turn costly alloys into scrap. 


The answer is A. O. Smith's E.D.O.S. — redis. 
tribution of metal for maximum usefulness. Proved 
in the manufacture of jet engine parts and other air- 
craft components the method consists of precision 
forging, contour rolling, flash and fusion welding. It's 
made to order for tough metals . . . produces a lighter, 
stronger product at lower cost than any other exist. 


ing process, 


WRITE A. O. SMITH TODAY FOR 
FREE, ILLUSTRATED BOOKLET 


— Bulletin I-17A — complete 
with technical details. Also, 
arrange for showing of 

new 16-mm. sound color 
movie about this 

remarkable process. 


Through research S4 ...@ better way 


owo 
Rm ee a Re Se 


MILWAUKEE 1. WISCONSIN 


International Division; Milwaukee 1, Wisconsin 
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where can 
you use 


afa 


2000°-3000° F. 


High Temperature Insulation 


...It may he the 

special insulation 
you ve been 

looking for! 


: WHAT IS REFRASIL? REFRASIL is a highly efficient fibrous silica 
REFRASIL PROPERTIES: insulation material, extremely light in weight and bulk and made in a 
è Chemical resistance of pure silica variety of physical forms. 


A rise 7 REFRASIL has proven its high temperature insulation ability in mil- 


© Low Thermal conductivity lions of hours of jet aircraft operation. It is fast becoming an important 
© Fiber diameter .00020 —.00040 in. industrial insulation for critical and extreme temperature applications 
* Specific heat .19 from —300°F. cold to + 3000°F. heat. Despite relatively high initial cost, 
e Thickness .14 —.15 in. REFRASIL is economical when restricted to special high temperature uses 
© Surface density .05 Ib./sq. ft. where ordinary insulation materials fail. 


i If you need an efficient, lightweight 2000°-3000° insulating material 
REFRASIL USES: in bulk fiber or any of the physical forms shown, REFRASIL may be your 
* 2000*F. continuous high temp. insulation best answer. For your special high temperature insulation problems, our 
* Filtration of corrosive materials research and development engineers are only a phone call away. Call or 
* Removable, insulating blankets write for complete engineering information and free samples of 
* REFRASIL and plastic laminates REFRASIL, for your own testing. 

® Thermocouple wire insulation 


* Electric muffle furnaces * FREE NEW CHART! 


e ng mant! 
Laboratory heating mantles First of a Series, this new High Temperature 


REFRASIL INSULATING BLANKETS Insulation Chart cortains helpful information on 


insulation for temperature ranges from —300* 
to +3000°F. Write for your free copy today! 


H. I. THOMPSON FIBER GLASS CO. 


y a 
= , (D 1733 Cordova Street- Los Angeles 7, California 
“WRAP-AROUND” “PRE-FORMED” REpublic 3-9161 


HITCO HELPS INDUSTRY BEAT THE HEAT 


WRITE OR CALL YOUR NEAREST REFRASIL REP.: EASTERN —Jack Trevlyn, 209 Thayer St., Ridley Park, Penn., WAshburn 8-5126 + MIDWEST —Burnie L. Weddle, 3219 W. 29th 
Indianapolis 22, Ind., Hickory 5-8685 * SOUTMWEST—Marshall Morris, 3515 Covert Ave., Fort Worth, Texas, WAlnut 3-8098 + Represented in Canada by Raitway & POWER ENGINEERING CORP 
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Built for heavy duty service, 
this switch can control cycles 
from 30 minutes to 6 hours 


. features terminal design 


that 
your 


saves assembly time in 


production line ... is 


designed to meet U.L. indus- 
trial control standards. 


Economical Mallory Timer Switch 
Controls ‘Two 30-Ampere Circuits 


‘lee THIS NEW Mallory timer switch 
in your heavy duty circuits. It is espe- 
cially designed for switching motors 
up to two horsepower, time-cycling of 
electric ovens, controlling electric 
driers and similar applications. 


Simple and economical, it has few mov- 
ing parts... all amply sized for long, 
trouble-free service; uses rugged per- 
manent magnet motor. 


Versatile. It controls two circuits nomi- 
nally rated at 20 amperes, 250 volts 

.can be used at ratings to 30 am- 
peres by using specially developed self- 
locking screw-type terminal adapters. 


Dependable. High contact force, com- 
bined with self-cleaning wiping action 
assures positive make-and-break, long 
contact life. Spring action contact de- 
sign gives fast opening, ends danger 
of sticking. 


Terminals can be supplied in any de- 
sired combination. Standard design is 
I4" x !$" quick-connect tab with 
screw type adapter. Each terminal is 
a one-piece spring with two tabs, con- 
structed so that there are no soldered 
joints, no rivets carrying current. This 
design eliminates need for dummy ter- 
minals, simplifies connections. Internal 
bussing can also be supplied, in simple, 
one-piece design with three terminals. 


The switch is enclosed, light-weight 
and compact... easily mounted flush 
on panel by three self-threading screws. 
Like all Mallory timers, its perform- 
ance is based on years of experience in 
designing and making precision-built 
switches for leading appliance manu- 
facturers. Write today for complete 
data and for a consultation on your 
specific product application. 


Choice of Motor Position 


Motor mounting can be behind 
the switch housing, as shown in 
the illustration at top of page, 
or along side of the housing 
as shown here . whichever 


best fits your specific product. 


Expect more...get more from 


Serving Industry with These Products: 


Electromechanical—Resistors * Switches * Tuning Devices * Vibrators 


Electrochemical—Capacitors * Rectifiers * Mercury Batteries 


Metallurgical—Contacts * Special 


Metals * Welding Materials 
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from Adding machines 
to Zebras 


YCOLAC 


Meu HIGH-IMPACT THERMOPLASTIC RESIN 


- - - for calendered and 


extruded sheet that gives accurate post-forming 


It's CYCOLAC for calendered and extruded sheet that’s nerve THE PERFECT RESIN FOR THE 
MANUFACTURE OF ANY PRODUCT 
free for ready embossing or graining, high gloss, THAT DEMANDS . .. 


: E j * High Impact Strength 

consistent gauge. Freedom from shrinkage permits accurate . I 
* Lightweight 

post-forming. Use CYCOLAC for sheet-items requiring * Dimensional Stcbility 

! d 1 Chemical Resistance 

lightweight, toughness, color, and versatile ibat 


physical properties. Machineability 


GET THE FACTS — Write TODAY FOR TECHNICAL LITERATURE 


44% MARBON CHEMICAL 


a Mor eon AR. Division of BORG-W ARNER 


Vi GARY, INDIANA 


MARBON CHEMICAL ... Precision Resins for Precision Made Products 
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DESIGN SOLUTIONS with G-E 


NOW. SHADED-POLE FAN MOTORS. 
USED ON MANY LABOR-SAVING 
DEVICES SUCH AS GLASS WASHERS. 


SHOE BUFFERS, BUTTER CHURNS 


SHADED-POLE MOTORS--LONG KNOWN AS SMALL,LOW COST morTors FoR FAN 


AND BLOWER APPLICATIONS--ARE NOW USED IN A MYRIAD OF 
ADOITIONAL APPLICATIONS. GENERAL ELECTRIC PERMANENTLY -LUBRICATEO 


$HADEO-POLE MOTORS HAVE MANY FEATURES WHICH MAKE THEM 
o&$iRABLE-- SUPERIOR VENTILATION-- MOUNTING FLEXIBILIT Y-- 


SMALLER DESIGN--ALL-ANGLE OPERATION-<-cnoice OF OPEN, TOTALLY 


ENCLOSED OR TOTALLY ENCLOSED FAN-COOLEO MOD&LS-- RATINGS 1.5 


WATTS- Ya HP. TYPICAL APPLICATIONS ARE ELECTRIC SHOE 
BUFFERS FOR THE HOM& ANO OFFICE-- BUTTER CHURNS--DISH ANO 
GLASS WASHERS IN RESTAURANTS -- SANDERS--AQUARIUM AIR 
ANO WATER PUMPS--SUMP PUMPS--ANO MAN'Y OTHERS. 


AIRLINERS COOLED BY HERMETIC 
MOTOR PARTS LESS THAN 642 INCHES 
IN DIAMETER -- 25 HP DELIVERED 
CONTINUOUSLY AT 23,500 RPM. 


HERMETIC MOTOR PARTS WITH DIAMETER OF ONLY 65/16 
INCHES WEIGH ONLY I8 POUNDS--vET DELIVER 


25 HP CONTINUOUSLY AT A SPEED OF 23,500 RPM/ 
DESIGNED TO POWER AN AIRBORNE COMPRESSOR, THESE PARTS- 
STATOR, ROTOR AND SHELL- ARE COOLED BY FREON CIRCULATING 
THROUGH THE SEALED PARTS. THE COMPACT TWO-POLE, 400-CYCLE 
CONSTRUCTION MAKES POSSIGLE A CONTINUOUS 25 HP RATING. 





specialty motors 


QUIET, COOL-RUNNING G-E 120 
HP MOTOR VIBRATES ELECTRONIC 
ORGAN REEDS, ELIMINATES GEAR UNIT | 


ORIGINALLY, WURLITZER CO. ENGINEERS USED A MOTOR AND GEAR 
IN A SOUNDPROOF HOUSING TO POWER A GLOWER WHEEL FOR (/» 

VIBRATING ORGAN REEDS. BUT BY SWITCHING TOA G-E 
3450-RPM V20 HP SMALL INDUCTION MOTOR, THEY 

WERE ABLE TO ELIMINATE THE GEAR UNIT ENTIRELY. 
ALSO, THE EXTREME QUIETNESS OF THE COMPACT 

LITTLE MOTOR ENABLED THE ORGAN DESIGNER TO MOUNT 
THE MOTOR OUTSIDE OF THE SOUNDPROOF HOUSING/ 


AFTER THE MOTOR-POWEREO BLOWER STARTS 
REEDS VIBRATING, THE ORGANIST TOUCHES KEYS 
AND A METALLIC PICK-UP ARM FEEDS VIBRATIONS INTO 
AN ELECTRONIC SYSTEM TO THE AMPLIFIER. 
T4&€ RESULT: SOFT ELECTRONIC MUSIC WITH 
THE HELP OF A G-E MOTOR/ 


1VA/LABLE: COMPLETE FHP MOTOR ENGINEERING ASSISTANCE FOR YOU / 


&£RE'S THE SPECIAL ATTENTION YOUR SMALL- MOTOR PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS ME CALLS A TEAM OF AT THEIR DISPOSAL ARE IN SHORT ORDER 
SALES ENGINEER FACTORY ENGINEERS G.E:S COMPLETE A SAMPLE G-E MOTOR 
LEARNS ALL ABOUT WITH YEARS OF MOTOR DEVELOPMENT AND 1S READY FOR TESTING 
YOUR MOTOR NEEDS APPLICATION EXPERIENCE TESTING FACILITIES ON YOUR PRODUCT 
FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E APPARATUS SALES OFFICE TODAY. 


WRITE FOR FREE BULLETINS COVERING GE EQUIPMENT DESCRIBED IN THIS AD 
TO GENERAL ELECTRIC CO, SECT. 632-6, SCHENECTADY 5,N.¥. 


Progress /s Our Most Important Produet 


GENERAL QD) ELECTRIC 





Worm Reducer 
Efficiency , 
Begins y 


Because the service life 
and efficient operation of 
any Worm Gear Reducer 
depends upon the precise 
meshing of the worm and gear, 
we make every possible effort to 
assure that they are properly cen- 
tered when the unit is assembled, 
and that the alignment will be 
permanent... Worms are of finest 
quality alloy steel with case 
hardened threads—shaft and 
threads being smoothly ground 
and polished after hardening. 
Worm gears for smaller size units 
are of solid chill cast nickel- bronze 
to meet AGMA specifications; 
while for larger size units the gear 
is made in two parts—the rim of 
chill cast nickel-bronze, bolted 
with fitted bolts and locknuts onto 
a semi-steel center. 
The engineering skill and 
i is knowledge put into these features 
e ^ alone are indicative of their entire 
r^ x construction. 
E WE Ww Scientific design, unexcelled 
workmanship, finest materials, 
rugged construction, noiseless and 


vibrationless operation, long-life 
PHILADELPHIA WORM GEAR REDUCERS à ^g 
and highest efficiency—are the 
A complete range of unit types and sizes to cover applications from ag et 
Ys to 265 H.P. Ratios from 3% to 1, to 6300 to 1. Our latest Catalog, end results’’ that have earned an 
W G-156, gives complete details . .. When requesting Catalog, please enviable reputation for Philadel- 
use your business letterhead phia Worm Reducers. 


a a R) 
————————- 
phillie gear PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS + LIMITORQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. è Lynchburg, Va. 
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Perspectives 


IN DESIGN AND DEVELOPMENT 


LLL Along with the complaints about the lack of engineers is the demand for 


SCHOOL TEST more and better instructors in engineering and the sciences at the college 
level. Perhaps even more pathetic is the dearth of qualified elementary and 
high school science teachers. This year more students received high school 
teaching certificates than in 1955. But, in mathematics this figure is 44 
per cent below 1950. In the sciences it is down 51 per cent from 1950. 

"Qualified," as used above, should be taken at its true meaning. A 
recent test given to a group of Hofstra College juniors and seniors pre- 
paring for teaching, including science teaching in elementary schools, 
produced amazing results. The test was a basic general science test used by 
the junior high schools in Roslyn, Long Island, N. Y. Giving this test 
to college students might be termed curiosity on the part of the authorities, 
for certainly such advanced students would have no difficulty in correctly 
answering a basic test of elementary science. Actually, the authorities knew 
pretty well what the outcome would be. The test would shock the students 
into discovering how little they knew about the subjects they might teach. 

In thirty minutes the average grade school student answered 85 per cent 
of the questions correctly. The average college student received a grade 
of 73 per cent after looking over the test for one hour—with the book 


open. In fact, there were a number of grades in the low 50's. 


GRIN AND BEAR IT Here are some of the multiple choice questions most frequently missed: 


Question: The best way to extinguish an oil fire is to: 
a. Use a soda-acid extinguisher. 
b. Pour water on the fire by hose. 
c. Cover the fire with oxygen. 
d. Cover the fire with something that will not burn. 
The most frequent answer was "c." 
Question: A magnetized needle is broken into two pieces. Which of 
the following statements is true: 
a. Neither piece is magnetized. 
b. Only one end of each is magnetized. 
c. One piece is magnetized; the other is not. 
d. Both pieces are magnetized and have magnetic poles at each end. 
Here the popular answer was “a.” 
Question: Sound will travel best through: 
a. Air; b. Metal; c. Water; d. Vacuum. 
The majority answered air or water. 
Question: When baking powder reacts with water in a cake batter, 
the gas produced is: 
a. Nitrogen Oxide; b. Tartaric Acid; c. Oxygen; d. Carbon dioxide. 


(continued on page 129) 
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Why Bodine motors 


were selected 
for Pakomatic 


picture printers 


Fast, accurate, automatic timing correctly ex- 
poses negatives...enables operators to produce 
high quality prints, like this. 


..-and this 1/15 HP, double-shaft Bodine Motor 
which powers the gear box and projection 
lamp cooling blower of the Pakomatic printer. 


“Bodine Motors have 
satisfactorily provided the 
power, compactness, and 
durability required for the 
operation of many Pako 
products. Since 1932, our 
for special motors have 
included types with various 
gear reduction ratios, double 
shaft drive, universal 
current, and reversible 
operation. Bodine Motors have 
filled the bill for Pako at a 
satisfactory price." 


needs 


) 


This machine is a Pakomatic printer made by 
Pako Corporation, Minneapolis. With it, the 
average operator can produce over 1000 photo 
prints an hour. 


The Pakomatic printer is powered with two 
Bodine fractional horsepower motors...this 
1/150 HP motor at the top of the printer, 
which powers the take-up roller... 


We'd like to have you meet Mr. Harry Dye, 
president of Pako Corporation, manufacturer 
of Pakomatic printers. 


BODINE 


fractional 


horsepower 


MOTORS 


BODINE 
MANUFACTURES 
FRACTIONAL 
HORSEPOWER 
ELECTRIC MOTORS 
FOR: 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fans 
duplicating machines 
portable tools 
sound recorders 

air conditioners 
check protectors 
respirators 

voltage regulators 
x-ray timers 

traffic signal timers 
stirrers 

calculating machines 
envelope sealers 
diesel governors 


... and for many 
other applications. 


Ask fora sample copy 
of ‘The Motorgram,’ 
a bi-monthly publi- 
cation discussing the 
application and 
design of fractional 
horse power electric 
motors. 


Be sure your motor is as good as your prod- 
uct. For details, contact Bodine Electric Co.. 
2260 W. Ohio St.. Chicago...or check your 
Sweet's file. 


Why does Pako Corporation use Bodine Mo 
tors?...Mr. Dye gives a number of good rea- 
sons. See above. 
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Perspect HIVES (continued) 


The majority answered "b." 
Other answers that caused the future educators to get low scores: 

® Gasoline mixes with electricity in an automobile carburetor. 

* Roller and ball bearings used in automobiles will provide elasticity 
in the springs. 

@ We may open and close a circuit with an electro-magnet or a buzzer. 
(One of the possible answers was "a switch.") 

è Evaporation is demonstrated by snow falling. 

eA transformer protects a home against fires caused by overloaded 
circuits, (They could have picked "a fuse.") 


M ni According to Mr. L. S. Davenport, Science Consultant for the Roslyn, 
N. Y. Public Schools, "How can a teacher with such a background do a 
creditable job of teaching a subject about which he knows nothing, or 
for which he has no enthusiasm? Our children of today want to learn 
more about the world in which they live. The third through the fifth grades 
are the formative ones in which a child should be exposed to the sciences. 
From there on its amazing to watch how his interest in these fields develops. 
The student will go into high school to continue this study with the purpose 
of majoring in one of the sciences or in engineering in college. This is the 
result of successful guidance and training at the elementary school level. 
And, it is how to go about alleviating the engineering and science man- 
power problem. Some may look upon it as an unnecessarily long program, 
but that's how it must be done." 


TEACHERS GET NO “This is easy to say," Mr. Davenport continues, "but there are several 
————— problems to be solved before such a program can be worked out. The first 
is to increase the number of science courses in the curriculum for the student 
majoring in Education. Presently, at Hofstra College on Long Island, a 
student getting his B.S. in Elementary School Education takes a total of 
128 points. Only eleven of these are in science: Six in Human Biology; 
three in Physical Geography; two in General Algebra; and two for a new 
course recently introduced which includes field trips, the making of 
projects, and in general, a ‘doing’ rather than a ‘reading’ course. The re- 
maining 117 points are too heavily weighted in favor of sociology, 
psychology, and philosophy courses. 
“Actually, it is possible for a person to get a Masters Degree in Education 
without ever taking a physical science course from the beginning of high 
school through college graduate work. I questioned 60 recent M.S. 
recipients and found that 28 had no physics or chemistry in high school. 
The above listed science courses for a B.S. certainly are no substitute, and 
the few additional courses required for the Masters Degree are just more 
of the same thing. 
“This seems to be an era of comparing our education with that of Russia. 


But the fact still remains that: in Russia’s elementary schools 60 per cent 
of the subjects are devoted to science; in high school the figure is increased 
(continued on page 131) 
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Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma- 
terials, shown in dumping position. INSET: “Dacron” is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen- 
erates from a single hydraulic pump driven by V-belts. To in- 


sure dependable, slip-free operation and positive starting at 6 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothers, Inc., switched to pre- 
mium V-belts reinforced with Du Pont ‘“Dacron’’* polyester V-BELTS REINFORCED WITH"DACRON" 
fiber. During the six years since the change, the belts have been 
proving their superiority on hundreds of Dempster-Dumpsters 


in use throughout the country.  Transmit up to 4076 more horse- 


n: ower. 
Slippage and stretching have been sharply reduced by the P 


40% greater strength of belts made with Du Pont “‘Dacron’’. 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable . . . deliver more 
horsepower from the pump. And the ability of these belts to 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation. * Cut downtime, 


e Withstand greater shock 
loading. 


* Longer flex life, 


In designing your next drive, investigate the advantages of 

premium V-belts made with “Dacron”. They combine the * Low stretch. 
unique properties of the “Dacron” yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using “‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


55D ,7 r / *“ Dacron” is Du Pont's registered 
a ron I) - e S trademark for its polyester fiber. 


REG. U. S. PAT. OFF 


* Require less 
maintenance. 


t6. y. 5. PAT. Off 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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Perspectives Continues) 


to 75-80 per cent; and in college it is over 90 per cent. It is not expected 
that the schools in this country would ever approach these figures, but an 
increase in the number of science courses taught in U. S. school is necessary.” 


NEED STATE AND 


INDUSTRY HELP The second major problem is to get the State Department of Education 


interested in science. So far it is not a mandated subject in the elementary 
schools, like the 3 R's, arts, physical education, and the rest. While pres- 
sure is needed from outside the schools as well as within if such a program 
is to be put across, it is surprising to find the number of parents whose only 
concern is that their children master the 3 R’s. Some school principals are 
not receptive to the ‘more science’ idea because of the additional opera- 
tional burden, and many teachers who lack the enthusiasm for work will 
not encourage it. Furthermore, with an already existing teacher shortage, 
many school systems do not feel that a stepped-up science program will 
help matters any. Actually, teaching is regarded as a ‘soft job’ and many 
elementary and high schools pay well.” 


MATH TEACHERS 


DON'T LIKE MATH An even more depressing sidelight to the shortage of mathematics teach- 


ers in elementary and secondary schools was the findings of a survey, 
"Problems in Mathematical Education." It was found that at an early 
stage in their education, most students had developed a fervent dislike for 
the subject. Even worse, most mathematics teachers dislike the subject and 
are not prepared to teach it. Of 60 math teachers consulted, only 10 were 
found to be competent; the remaining 50 were “confused.” Of a sample of 
211 prospective elementary school teachers, 150 had a long-standing hatred 
of mathematics. Half of a random sampling of several hundred candidates 
for elementary school positions could not solve a simple problem in frac- 
tions. It is a rather simple, but vicious cycle. Future teachers go through 
elementary schools learning to detest mathematics. They drop it in high 
school as soon as possible. They avoid it in teachers colleges because 
it is not required. And they return to teach a new generation to dislike it. 

“Besides state support, which should take care of the equipment necessary 
for a thorough job in teaching sciences, industry can help. In some cases, 
several companies with school assistance, have sponsored science shows 
where students are urged to enter projects that have been prepared in their 
spare time. On Long Island companies like Grumman Aircraft, Fairchild, 
Sperry and the Brookhaven Atomic Energy Lab did back such a project 
and sent engineers who helped grade the projects and make awards. 
Newspapers helped with plenty of publicity to make the project a success. 

“The National Association of Manufacturers are in an excellent position 
to aid the schools. Exhibits on any subject could be prepared on huge 
trailer trucks and sent around the country visiting the schools. The com- 
panies could send the necessary literature, plus a lecturer to explain the 
details and answer the many questions. In one year it would be possible 
to reach almost two-million students.” 

As Mr. Davenport says, "It's done with X-ray machines. Aren't brains 


as important as lungs?" 
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FINGERS OF STEEL 


that hold where you can't reach 


If you can’t reach the back of a panel to hold 
a nut, let the spring steel fingers of a Tinnerman 
Speep Grip® Nut Retainer hold it for you. No 
welding or staking, no special skills or equipment 
required. It’s the most efficient way to attach a 
square nut to a panel in blind location. 

The SPEED GRIP combines a square nut 
retained in a spring steel cage. The SPEED Grip 
snaps easily into the panel. Expensive rigid 
position methods are eliminated. Nut floats 
free in the cage to offset minor hole misalign- 


TINNERMAN 


ments, but cannot turn as bolt is tightened. 

Speep Grips can be put on anywhere along 
your assembly line . . . no side trips to special 
stations, no line deviations of any kind. Rust- 
proofed, they can be applied after painting, 
ending costly masking or retapping of paint- 
clogged threads. 

Consult your Tinnerman representative soon 
and write for Bulletin No. 335. Tinnerman 
Products, Inc., Box 6688, Department 12, 
Cleveland 1, Ohio. 


SPEED GRIPS eliminate several punched and 
tapped holes, cut assembly costs 78%, sim- 
plify installation of heater 


SPEED GRIPS applied after painting simplify 
blind-location assembly of auto seat handle, 
avoid paint-clogging of threads. 


SPEED GRIPS cut costs 75% by replacing 
tapped holes and weld-type nuts as mount- 
ing fasteners on car radio 
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Product Engineering 


PRODUCT ENGINEERING 


The Human Side of Engineering 


A COMPREHENSIVE REPORT relating to engineering 
education, “A Report of the Humanistic-Social 
Research Project,” was published in the Journal 
of Engineering Education, April 1956. The work 
of a committee of engineering educators, represen- 
tatives from industry and representatives from the 
humanities and social sciences, the report sets 
forth many interesting, worthy and valuable view 
points. 

According to this report, a fairly sizable number 
of engineering-education institutions are begin- 
ning to pay considerable attention to the history 
of science and the history of technology or engi- 
neering. If this trend continues to the point 
where most institutions teach the history of 
science and engineering, much will be accom 
plished in broadening the viewpoints of engineers. 
It will enable them to evaluate the part that engi 
neering has played in our social and political devel 
opments. ‘Thereby engineers will have a sounder 
basis on which to judge their social and political 
responsibilities. 

As pointed out in the report, up to the 19th 
century there was little or no engineering profes- 
sion. In England young men were educated to 
prepare themselves for administrative posts in 
government, teaching careers and as business 
administrators. But today, the scientist and the 
engineer have become dominant figures in our 
society and hence attention must be shifted 
accordingly. 

Anyone who has taught engineering knows that 
students exhibit a keen interest in the background 
and history of technological developments. It is 
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regretable that with few exceptions American 
engineering textbooks are practically devoid of in 
formation on the history of the technological 
developments that they explain. 

Very few engineering graduates know anything 
about the life of Sadi Carnot, Michael Faraday, 
James Watt, Clausius, Sir Isaac Newton. Nor do 
they know much about the contributions of engi 
neering design to the industrial revolution. Most 
engineers have only sketchy information on the 
relationship of science and economics and foreign 
No wonder the arts graduates look 
with scorn upon the engineer. 


relations. 


Admittedly, in putting into the curricula courses 
on the history of science and engineering and their 
influence on social and economic developments, it 
is possible that the pendulum might swing too far 
(hat must be guarded against. But the fear of it 
must not be allowed as an excuse to keep the engi 
neering student in a state of ignorance about thc 
history of the profession for which he is studying 
and of which he is a member. 

As a contribution toward enlightening our 
readers, beginning with an early number Product 
Engineering will present short write-ups concern 
ing the history and personalties of engineering 
and the social, economic and political impact of 
specific technological developments. 





DEPARTURES OF TODAY 


Volume source for 


- * f 
‘ E - 
Microscopic inspection of races, one of more than 


one hundred operations undertaken to insure the high- 
est degree of uniformity and dependability. 


ball bearings? 


These tiny steel “jewels” are available in a 
complete line, $4" (.375*) outside diameter and 
smaller. They are made with super-accuracy on the 
finest equipment available— much of it designed 

by New Departure—to meet the most exacting 
requirements of today’s precision industries. 
Performance and dependability of the highest 
order are assured. 


For complete information about miniature ball 
bearings, or for help with any bearing problem, 
call on New Departure’s expert engineering 
service. New Departure, Division of General Motors 
Corporation, Bristol, Connecticut. 


Super-cleanliness is a byword in this ball bearing 
assembly and inspection area. It is completely air- 
conditioned and pressurized to keep out dust, 


WRITE FOR NEW DEPARTURE'S MINIATURE BEARING CATALOG 
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EPARTURE 


BALL BEARINGS 


NOTHING ROLLS LIKE A BALL 
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SPRINGS 


PRODUCT ENGINEERING 


for Performa nce 


Three basic requirements for sound design; increased complexity in 


spring requirements; new spring materials and advances in fabricating 


techniques. Specific recommendations on what to put on the drawing. 


WALTER E. 


FROEHLICH 


Vice President, Product Development and Research 
Associated Spring Corporation 


SPRINGS ARI 
and releasing energy, and may take several possible forms 


MECHANICAL DEVICES for efficiently storing 
and shapes and sizes, depending on particular require- 
ments. A spring may be made of metal or other materials; 
it may be a coil of wire or a wound-up flat strip, a formed 
piece of wire, or a stamping. But its basic function is to 
absorb and release energy. 

The only sound approach to spring design is to treat 
springs just like any other component of the product—mo- 
tor, bearing, fastener, and so on—and judge the design on 
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the effectiveness of its performance. This effectiveness can 
be measured against three basic requirements: 

Lowest cost, in terms of the total cost of the end-prod- 
uct, taking into account the cost of installing and placing 
the spring in operation in the finished product. A higher 
unit cost might be more than justified by savings in assem- 
bly, adjustment, and testing. A spring of a different design 
may have a significant effect on over-all cost. 

Occupy the minimum amount of space. Its shape (or 
operating envelope) should be the most favorable one pos 





sible, both in compactness of design and in presenting 
minimum limitations on the functioning of other parts. 
For example, a long, small-diameter tension spring might 
be more efficient of space in a particular product than a 
short, fat compression spring of the same cubic volume; a 
special-section torsion spring might be still better. 


Adequate life, considering only those performance re 
quirements which are essential for the particular function 
the spring is to perform—load, deflection, endurance, re 
sistance to environment, or other appropriate require 
ments. 

These three requirements may sound so basic and non- 
arguable as to raise a question about the need for their 
restatement. But restatement is necessary in view of recent 
developments in spring materials and forming methods as 
well as in the growing complexity of design requirements 
Brief instruction in spring design at college or reference 
to “standard” texts or handbooks, plus a little time de 
voted occasionally to spring design developments, is hardly 
sufficient today to keep abreast of the fast changing state 
of the art in spring engineering. 


Increased Complexity in Spring 
Requirements 


Normal product improvement activity exerts a constant 
pressure for reducing the weight and space occupied by 
springs. Special needs are faced in electric switches, spring 
contact holders for fluorescent lights, hairsprings for ladies 
wristwatches, fuel injection systems, electric timers for 
appliances, electronic computers, automated production 
equipment, and guided missiles and satellites. 

With rising costs of maintenance longer life-expectancy 
is demanded of spring components to delay replacement 
as long as possible. In addition, many more springs are 
required to stand up under greater frequency of loading 

Springs must work under a much wider range of tem 
peratures than ever before. Higher elevated temperatures 
are required in production machinery, aircraft, and tur- 
bines. Equally, equipment is being called upon to operate 
at much lower temperatures than were ever thought pra 
ticable. 

Function or location of the spring within the finished 
product increasingly precludes replacement of the compo 
nent after initial assembly. Similarly, manual adjustment 
of the spring after assembly, to alter or modify its pei 
formance, may also be impossible or undesirable, or too 
costly. ‘These limitations call for a much higher degree of 
design skill to meet desired performance requirements 

Growing adoption of automatic assembly systems, with 
their limitations on manual operations, impose further 
requirements on tighter design and closer tolerances. ‘The 
trend toward simplicity in design also puts an increasing 
cost premium on compensating mechanisms. 


New Materials of More Complex Properties 


In addition to the conventional steel, copper and nickel 
alloys, current developments are now adding 


Age-hardening non-ferrous alloys give excellent corrosion 
resistance coupled with freedom from relaxation under 
elevated temperatures and corrosive atmospheres. Springs 
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made from materials such as Inconel, Inconel X, Alle 


S816, Z. Nickel ittack 
steam and other mild corrosive gases up to temperatures 
of 600 to 800 F with stresses of 40,000 to 60,000 psi 
without relaxation. 


gheny and will withstand from 


Precipitation-hardening stainless steels, such as 17-7PH 
18-8 but are more 
stable under heat than cold drawn alloy steels. Heat treat 
ment of this alloy increases the hardness 6 to 8 points 
(Rockwell C), which permits designing for higher working 
stress. 


have corrosion resistance similar to 


However, so far as our tests show, the fatigue 
strength does not markedly exceed that of cold drawn 
alloys in wire sizes under in 


Nickel alloys with improved corrosion resistance, less 
influenced by temperature variations. For example, Ni-Span 
C-a nickel-chromium-iron-titanium alloy with a constant 
90 to 240 1 
[his material also has unusual resistance to relaxation at 


modulus of elasticity over the range from 


elevated temperatures. 


New high-strength aluminum alloys minimize weight, 
particularly where a nonmagnetic material is needed. ‘Thes¢ 
high-strength aluminum alloys offer spring characteristics 
comparable to low-strength steel; 245 alloy, for example, 
has a tensile strength of 62,000 psi. But such alloys anneal 
it temperatures below 780 F and hence creep at a rather 
lower temperature than steel. 


Vacuum-nelted steel has been under study for 


than a vear 


morc 
While tests so far show no improvement in 
performance over commercial grade materials, as current 
problems in producing this material are worked out, the 
cleaner and better 
may be expected to contribute to longer fatigue lifc 


composition surface characteristics 


Phosphate coated music wire, surface-treated during 
production, is another new material especially well suited 
to the manufacture of springs of better performance. Com 
pared to regular music wire, this material provides more 
uniform tensile strength and increased fatigue life. 


Non-metallic materials for spring applications such as 
wood, plastic, rubber, glass, quartz and air, offer interest 
ing possibilities 

Paralleling the development of these types of materials 
ibility of material suppliers 


demands of the fabricator fo: 


steadily 
to meet the 


greater uniformity of material, in terms of its performance 


is the improving 


mcreasing 
properties 


Advances in Fabricating Techniques 


Essentially, the sequence of operations in spring manu 
facture is still the same as it always has been—cold-forming 
followed by heat-treating. 

Cold forming shapes the stock material to the form 
required, setting up internal stresses that may be helpful 
although more often not. 

Heat treating improves spring characteristics either by 
unwanted internal stresses or by 


relieving increasing 


strength through hardening 


New refinements in processing are producing new levels 
of performance. Shot-peening and other surface treatments 
a means of reducing surface stress con- 


refinements in 


have provided 


centrations; annealing and quenching 
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techniques give much better control over internal stress 
distribution. New combinations of cold-working and heat- 
treating procedures also give additional life by increasing 
surface hardness while retaining compressive residual 
stresses on the outside. When properly distributed these 
residual stresses can offset the applied load, resulting in 
lower working stress in the part. 


Advances in blanking and stamping techniques for flat 
springs have added considerable scope to the designer's 
range. New departures in die design, such as multiple- 
stage dies and transfer dies; improved techniques in tool 
and die making, including the greater use of jig-borers 
and comparators; better tool steels, and increased use of 
carbide dies. All of these add up to the availability of 
better dies, more reliable and capable of closer dimen- 
sional control. Dies last longer, interval between grinds 
is extended, and tool cost per unit is consequently lower. 

Other advances include the introduction of high-speed 
blanking and forming presses; such equipment not only 
gives faster production, but the higher rate of travel of 
the die at the moment of impact also lengthens tool life. 

Another advance is the growing utilization of multiple 
slide forming machines which combine punching and 
preforming operations with multi-slide forming and thus 
go well beyond the capabilities of the established four- 
slide machines. By eliminating secondary operations, han- 
dling and set-up time, these machines contribute sig- 
nificantly to lower production costs. 


Unconventional forming methods such as “bumping” 
have been developed to solve problems that conventional 
coiling and winding procedures could not meet. 

For high production applications, methods have been 
developed which integrate the forming machines into a 
continuous production set-up, with automatic gaging, 
automatic self-correction of the machine, automatic trans 
fer to subsequent heat-treating operations, automatic in 
spection and testing, and even automatic packaging for 
shipment. These developments not only contribute to 
the closer tolerances and greater uniformity and depend- 
ability of mechanical properties but also are reflected in 
lower unit cost of springs 


Trend Is Toward Specialization 


hese advances put a higher value on spring specializa 
tion and call for more careful consideration of limiting 
dimensions and essential performance requirements in 
design. The best solution to a specific spring problem is 
most likely to be reached when the product designer and 
the spring specialist sit down together. It may readily 
be possible to make performance better than expected, 
often at lower cost. For example, through new quality- 
control techniques, the spring manufacturer may now be 
able to deliver a much higher proportion of acceptable 
springs than has been common. Or, it may be possible 
to reduce the cost of the spring by reducing the volume of 
material. The result may make it unnecessary to over 
design just to play safe. 

Final choice of a spring design, of course, will always 
be a compromise between performance and cost. A spring 
generally represents only a small portion of the over-all 
cost of the product, while its performance is frequently 
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It may cost only slightly 
more for additional spring performance having an im 


a factor of major significance. 


portant affect on reliability and life of the product, a 
point of view increasingly found today. 

As a specific example, the operation of a measuring 
device required an unfailing and predictably reliable 
spring, and there was no compromise with the ultimate 
in performance of the spring for this application. 

(hen, a designer of a stored-power element (a camera 
spring) was willing to pay a little more for the spring in 
order to get increased performance within rigidly fixed 
space and weight limitations. 

On the other hand, the designer of an automotive 
starter where the spring represented a large share of the 
total cost, made his decision on a different basis. Space 
was not a problem and while high performance was cs 
sential it was equally important to hold the cost to a 


reasonable level 


How to Design for Performance 


First step is to determine what the spring has to do 
his means setting up limits for the operating function 
of the spring: how much force it must exert or absorb; 
how often; within what space; and for how long a period 
How much mechanical wear the spring will receive and 
still perform satisfactorily. Other operating conditions 
that must be considered, such as temperature, corrosive 
itmosphere, maintenance, and then rank these considera 
tions in the order of their importance. 

Once these fundamental requirements established, the 
spring-maker's engineer should be consulted for recom 
mendations. In general, the earlier this consulation takes 
place, the better the results are likely to be. For com 
the basic 


of the product, and these compromises, once taken, may 


promises usually have to be made in design 
result in avoidable costly limitations on the spring design 
But even when the consultation takes place at a late: 
time, the spring maker may still be of assistance in arriv 
ing at tentative specifications. 

Next step is to obtain a sample quantity of the recom 
mended spring. Like any other test component, a sample 
spring represents an investment in material, creative time, 
and production expense—which the product designer 
should expect to pay for. Once the samples are received, 
performance can be tried out and any shortcomings cor 
rected. When a satisfactory spring component has been 


developed, the final specifications can then be prepared 


What to Put on the Drawing 


Insistence on narrowly defining every tolerance can 
only increase the cost of the spring unnecessarily. Some 
design elements must be firmly specified; there are others 
which need not be so closely tied down. 

Specifications which are usuaily critical and should be 
tied down are: 

l. Fixed positional dimensions. 

2. Working loads and deflections. 

Type of material. 
Working environment (temperature, atmosphere 
Life desired—number of cycles and frequency. 
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Fig. 1 


Pick arm spring for textile machine. To avoid fatigue 


failure, spring was designed for a working stress of 20,000 
psi, but natural frequency vibration in combination with rigid 


end restraint caused early failure. 


Natural frequency was 


increased by reducing weight, running working stresses up to 


80,000; 


swivel hook eliminated end restraint. 


Failure was 


eliminated and cost reduced as well. 


Advisory specifications are generally all that are needed 
for 

l. Material dimensions. 

Procedures subsequent to fabricating, such as type of 

finish, set removal, shot-peening, fatigue testing 

3. Tolerances other than critical ones previously listed 

Most of the second group can be safely entrusted to 
the spring-maker, particularly when suitable methods of 
quality control and acceptance testing have been set up. 


This Approach Helps the 
Spring Manufacturer 


There are two good economic reasons for following this 
approach—it results in better, more dependable springs, 
and it saves money in the final product. 

With the customer specifying only performance—not 
every tolerance—the spring-maker can concentrate on the 
critical essentials. He is almost always able to hold closet 
tolerances on the critical elements, when those require- 
ments which are not so critical are relaxed. By giving 
the spring-maker a freer rein in this way, he can pro- 
duce a spring with superior performance in the area that 
is important. This may readily assure a longer product 
life at a lower product cost, even though the spring may 
be slightly higher in cost. And in most cases, too, the 
spring cost can be held down by eliminating certain 
needless requirements that might have crept in an over 
designed component. 

The expense that can be saved by early contact with 


138 


Plane of hooks 
perpendicular 
within +/0 deg 


Spiral two end coils 
both ends as shown 


Fig. 2—High bending stresses where end hooks join work 
ing coils can become sources for fatigue failure. In this 
method of reducing the combined stress, two coils at each 
end are wound with a reduced diameter. End hook di- 
mensions tie down only the important details. 


the spring manufacturer can be substantial. For example, 


the design of a thermostat electric iron 


specified a 14 per cent chrome steel with 0.60 to 0.70 


spring for an 
carbon. The spring was of a design which necessitated 
hardening and tempering after forming. Because of the 
heat-resistant nature of the material it was impossible to 
control the bend specified. At the spring-maker's sugges 
tion, the design was changed to a straight flat strip, which 
was then polished to facilitate a subsequent brazing 
operation. The new design saved the customer $20,000 
the first year. 

A pick-arm spring, Fig. 1, for a textile machine was re 
quired to have a long life, so the working stress was kept 
low, at only 20,000 psi. The spring as originally designed 
weighed 2 Ib; in service, it developed violent vibrations 
which led to early fatigue failure. The spring was rede- 
signed for a natural frequency five times higher which re- 
duced the amplitude of vibration. Also, one end was 
changed to a swivel hook. With these design changes 
breakage was eliminated even though the working stress 
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Fig. 3 
coils. 


hooks is an advisory dimension of 4 13/32 in., 


i 


Fig. 4—Improved methods for making dies, 


)] Ao 


43 
431 approx 


Another method for reducing stress concentration caused by end hooks is to thread a flat stamping into end 
Load test on this spring was specified as 55 to 


75 Ib at the working length of 6} in. Free length inside end 


but is not held to a specified tolerance. 


more general use of jig-borers and comparators, faster striking speeds 


and increased use of carbide die inserts widen the use of progressive dies for stamped parts 


was increased to 80,000 psi. 
reduced to less than } Ib 
In designing extension 


l'he weight of the spring was 
and the cost was lower as well. 
springs a screw plug is some- 
times specified to avoid breakage of the end loops. This is 
generally a good solution to the problem, but stress con 
centration where active coils meet the plug may lead en 
durance failure if the rate of loading is at a 
hook, which avoids the 
stiffening effect of the plug may increase the critical fre 
quency enough to prevent surging. 

With usual forms of hooks on tension high 
in the hook; where these 
bending stresses meet the torsional stresses in the body of 
the spring, the combination of stresses may cause failure 
By reducing the coil diameter at the ends of the spring, 
2, the of these 
stresses can be reduced. 


from surge 


critical frequency. A swivel 


springs 


bending stresses are developed 


as shown in Fig. 


magnitude combined 


Where space considerations do not permit enlargement 
of the 1 more favorable 
the combined stresses at end loops may be reduced by the 


body coils to secure stress level 
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use of a flat Fig. 3. This design 
solved a failure problem in a washing machin« 
Load at the end of the stroke 
flection rate could not be increased and there 
Since 
to reduce the stress in the loops by tapering the ends, a 
flat stamping instead of the end hooks eliminated thi 
stress concentration and stopped the failures. 

In one notable case springs 


stamping, as shown in 
plunge 
mechanism. was fixed; 

was no room 


for larger coil or wire diameter. there was no room 


made of music wire in an 
uircraft fuel pump were taking excessive set because of 
heat; changing the material to chrome vanadium, and 
adding a heat set operation solved the problem. But, ther: 
have also been failures in chrome vanadium material, in a 
tractor application, caused by quench cracks when prope: 
hardening specifications were not set up. 

l'hese few examples are typical of the contribution the 
spring specialist can make in designing for lowest cost 
minimum space and adequate life, while taking full ad 


vantage of 


recent advances in materials and 


fabricating 
methods. 
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Hydraulic Control of Speed 


Two examples showing high speed reversal of large masses by controlled flow through 


a four-way valve or by reversing flow of a variable delivery servo operated pump. 


IN THE DESIGN of hydraulically operated reciprocating ma 
chine tools, one of the major problems is caused by the 
inertia of table or ram. Reversal must be smooth and 
accurate, with acceleration and deceleration controlled 
over widely varying conditions. Starting, stopping and 
reversing a planer table weighing some fifteen tons is 
further aggravated by the mass of the work which may 
vary from a few pounds up to thirty tons. This variable 
mass must be started, stopped and reversed accurately and 


smoothly at speeds from 10 to 300 or even 400 fpm. In 
addition cutting speed is usually different from return 
speed, so the reversal system must be self-compensating 
to instantly meet these varying conditions. 

As cutting speeds are increased to take advantage of 
modern cutting tools and cutting techniques, pump speeds 
and deliveries have also been increased. This multiplies 
the oil handling and control problems in hydraulic systems 
for machine tools. 
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Fig. 1—Hydraulic circuit for shaper. Sequence of operations is as follows: valve (C) set for 200 psi, deter 
E dais di dd d dis : -Y 290 ssi ci i; 

( ) tarting the pump with machine control in stop position, psi oil is mines minimum pilot valve pres- 
available to pilot system with bulk of delivery through valves (D), (H) and it] hd 

P iie D re ne is pressure c: 

(M) to tank. (2) Shifting to “low” range, oil is metered through (D) to head SUIC, due U pressure can 
end of cylinder (L) driving ram to cut with 200 psi back pressure. (3) At end reach maximum relief valve setting 
of desired stroke adjustable dog shifts valve (J) which pilot operates reversing Pilot pressure is used to contro] the 
valve section of (H) and returns ram. Ac the same time (E) is opened to main four-wav valve included in 
bypass flow control permitting unrestricted ram return. Tool lifter, if used, will 
operate and feed cylinder will reset as its port is drained to tank. (4) In 1 
high, ram cylinder is connected differentially (both ends receive pressure) to actuate cross and vertical feeds 
giving higher speed in cut direction. Operation in reverse and of other equip- through the feed cylinder (K 

ment is the same as in (3). Che flow control valve with built 


combination valve (H), as well as 


in relief valve (D) establishes the 
cutting speed by bleeding off pump 
delivery. High return valve (I 

by-passes the flow control valve 

lectively through high return selec 
tor valve (F), thus permitting maxi- 
mum return speed at any cutting 
speed, by manual operator selec 
tion. Combination valve (H) in 
cludes a manually operated start 
stop valve which is internalh 
ported to the four-way valve con 
trolled by pilot valve (J he 
start-stop valve also includes high 
ind low range selection by porting 
the cylinder (L) differentially f 

high and conventionally for low 


Ihe ram carries adjustable dogs 


which are manually set to establish 
Y position and length of stroke. Back 
BP (tank) s 
pressure valve (G) maintains a 
constant pressure on the rod side 
Fig. 2—Sectioa through combination valve used in shaper to assure smooth cutting action 
reversal circuit. Upper valve is pilot operated and per- over widelv varving conditions 


forms reversal function. Pilot oil is choked through ad- Pol wh Mpeg s 
i : o € is a rot O 
justable needle valves in three stages of deceleration. 


vay ilve mechanically operated 

by dogs, directing pilot oil alter 

nately to the ends of the four-way 

ilve spool. It also actuates feed, 

e high return, and tool relief. Ram 

lubrication is obtained from a check 

and Inertia valve (N) mounted in the pilot 
circuit return line 

Feed cylinder (K) incorporates 

| spring return hydraulically oper 


EARLE W. JOHNSON, Chief Engineer, Research & Development, ited piston, W hich ictuates fe ed 
^^. ` » T T tl O E € , bo t 5 se by 
STANLEY A. BJORKLUND, Chief Hydraulic Engineer, rough a gear box. it is reset 


spring pressure operating through 
Rockford Machine Tool Co 


in overrunning clutch Amount 
of feed is selected by an adjustable 
stop to limit its stroke 
SHA p E R R A M A cooler may be incorporated to maintain oil tempera 
ture, if desired. Smooth, sharp, and yet shockless reversals 
When cutting speeds were under 150 fpm and table for this circuit required throttle grooves and progressive 
loads were light, or when constant loads were reversed choking in the combination valve. As shown in Fig. 2 an 
such as a shaper ram, reversals could best be accomplished open center, start stop valve (A), handles the mechanical 
with a four-way valve. The four-way valve control circuit starting and stopping of the machine by directing oil into 
shown in Fig. 1 is an example of such a system which the four-way valve or into the tank 
has conventional constant delivery pump (B) driven by a Valve (A) also selects high and low speed ranges since it 


standard constant speed electric motor (A \ sequence may be manually positioned to port pressure through three 
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different channels. Pressure port (P) receives oil from the 
pump. With the spool in the extreme right or stop posi 
tion, oi] is directed to tank. As the spool is manually shifted 
to the center position, pressure is internally ported to thc 
center port of the four-way valve. This is the low or con 
ventional speed range of the machine. Return from the 
four-way valve is directed through ports (X) and (Y) 
alternately, as the machine cycles. Note that return oil 
in the cut direction (Y) passes through port (BP) over 
the back pressure valve to tank. 

When spool (A) is shifted to extreme left position, 
pressure port (P) is connected to (Y), thus maintaining 
constant pressure on the rod side of piston. The pump 
delivery is then applied to the differential area (difference 
between rod side area and full piston area) to actuate the 
high speed range. 

Smoothness of the action of manual or solenoid pilot 
operated start-stop valves can be controlled in several ways 
I'he method described here makes use of a taper on the 
lands of the valve spool. In stopping, the oil from the 


— 


= 
TE 


(S | €«——— 
ts 





drive cylinder is throttled to a full block, while the oil 
from the pump is being dumped to tank or to tank intake. 
When starting, ports are opened gradually to achieve 
smooth, shockless ram acceleration. 

Reversals are somewhat more critical in four-way valve 
controlled reversing circuits. The four-way valve spool 
(B) shown in Fig. 2 is a restricted open center valve. 
As previously described, it is actuated by the pilot valve, 
and operates alternately from right to left. Oil is received 
through port (P) and is directed alternately through 
ports (R) and (F) to the cylinder. Simultaneously, ports 
(X) and (Y) return the oil to the tank. 

Smooth reversals are accomplished by a combination 
of throttle grooves and progressive chokes. Precision an 
gular grooves are machined at intervals around the pe- 
riphery of each land of the valve spool. Three step needle 
valve choking controls the speed of movement of the 
valve spool. The first stage of spool movement is prac 
tically unrestricted. Deceleration throttling is applied in 
stage 2. Movement of the spool through the second stage 
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reservoir (A) 


Fig. 3—Hydraulic circuit for three-speed planer. Sequence of 
operations is as follows: (1) when machine is idling delivery 
of variable pump is zero. Fixed pump of unit (N) applies 
cylinders (AF) and (AG) to clamp rail and supplies oil for 
control circuit. (2) when variable pump is shifted to start 
machine, oil is supplied through (P) to the rod end of (X) 
and (Y) for cutting in the low range. At the end of the cut 
stroke an adjustable dog mechanically shifts (S) to operate 
tool lifters (AH) and (AB), to reset cylinder (V) and to shift 
the four-way section of (P). Oil is supplied to (Y) and the cap 
end of (X) when the variable delivery pump reverses its deliv- 
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A) Airdrain valve 





(AE) 


— 


ery through a control linked to the mechanism of (S). The table 
returns at high speed. (3) Energizing (Re) with selector switch 
shifts the three-way valve of (P) for medium range. Pres- 
sure is then applied only to (Y), circulating part of the oil 
in (X) from cap to rod end. The stroke is reversed again when 
(S) is shifted to shift four-way of (P) for high return. (4) 
De-energizing (Rs) and energizing (Rs) applies pilot pressure 
to the large area of the four-way of (P) shifting it and holding 
regardless of the position of (S). Cylinders are now connected 
for high speed both cut and return. (5) Energizing (R:) reverses 
the feed action to occur at the start of the return stroke. 
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throttles oil flowing out from grooves (M) and bypasses 
(J) to tank intake. 
Bypassing some of the pressure oil to the drive cylinder 
gradually total to 
the cylinder is reduced by throttle grooves (K). 


pressure through groove or pump 


reduces force. Concurrently pressure 
[he third stage of thc spool movement reverses thc 
throt 
Grooves ( K) 
3 as bleed-off 


portion of stage 5 
[his type of control is applicable only to light 


drive and controls the acceleration of reversal by 
tling drive pressure in through groove (L). 
in the 


are effective initial 


only 
inertia loads but it permits more cycles per minute than 
can be achieved by other methods. Up to 300 cpm can 
be obtained with this type of system 

Angular V type throttle grooves are used to create a 


controlled 


maximum with 


orifice 1 minimum of spool 
movement. They are not as sensitive to temperature varia 
Angles 
the 


number and length of grooves. Pressure differentials up to 


tion as either tapered land or flat angular grooves 


have been standardized and restriction is varied by 


»Ü psi reversals. 


ire required to achieve optimum 


PLANER TABLE 


As hydraulic systems have been ipplied to larger ma 
chine tools with greater speed demands, higher pump vol 
umes are required with attendant increased reversal prob 
lems. Machines must also operate over a broader speed 
range. To achieve good horsepower efficiency from the 
hydraulic system, a triple circuit hydraulic system has 


been developed which is illustrated in Fig. 3 


l'otal pump 
volume is used over three s parate and distinct cylinde: 
rhe be varied infinitely to 
infinite speed control within each of the three 
Since full pump delivery may be applied to all 
three 
portional 
For 


reas. volume 


pump may 


ichieve 
ranges. 


three areas, force ranges are produced with three 


speed 


I 
uit 


this CH 


inversely p! ranges ['wo tvpes of con 


trol are used one entirely electrically 


OD 
I 


Return valve spool Return valve plunger 


To cop end of X 


Return valve plunger 


' 
Selector valve spool X (rod end) 


Fig. 4 


reversing circuit. 
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Section through combination valve used in three-way planer 
Note metering needle valves in pilot control 


erated and one operated by means of a manual servo 
Range selection also may be either manually or push but 
ton selected 

l'o solve the inertia problems attendant upon 


masses at relatively high speeds, a variable delivery 


reversing 


large 
are 


the 


[he speed at which the pump reverses is con 


reversing pump circuit is employed. Drive cylinders 
reversed by shifting the pump across center, reversing 
oil flow > 
trolled by throttling the actuating pilot circuits, or 
employing a cam controlled: hydraulic servo. 

Return speed is automatically 
the point of reversal, to achieve maximum production at 


1 
DY 


shifted to maximum at 
Chis requires good synchronization 
of throttle 


1 
vhk n 


inv cutting speed 


with the ind the use 'rooving 


pump control, 


ind chokes in the large combination valve 
oil ind fi the dris 
vithin the h 

hieved with a 


time, however, is 


controls 


om cylinders. By dissipating the 


system, excellent table con 
of over-tra | The 


somewhat greater than that 


£ 
ydraulic 


minimum 


n a four-way valve operated system. Control is 

he cvlinder volume and by means of 
the pump shifting mechanism the 
1 brake to 


ye mad to operate as 


ombination valve 
M selects 
two positi 


through 
ind (D) to tl 


of the 
Spool 
ranges. It has 
Oil en 


H 
uon 


rcuit the low 


ons ind 


low 


through ports 


is shown in th range 
ind is directed 
ireas of both cylinders. 
When shifted to the left, the medium 1 
Oil then flows from port (A) to (D 
eturn side of the circuit flows from (B 
Cylinder both 
ial. Those effective 
>d rely circulate 
of the double 
uit through the pump intake 
system flows in all ra 
in both directions 


The hi 


is well as the 


Ing 


only. 


return 
cutting rang 
f the re 


returned 


cut and 
in the 
oil 


icting cylinder 


reas on 


ireas not 


oil. Excess from 


gh speed cutting 


iutomatic high 


Needle valve assembly 
some for both ends 


Needle valve turn, is obtained through valve 
N). In the high range the spool 
'S pressure locked to the left, 
powering the pilot pressure fr 
the left. Oil enters port (A 
ing through (C) to the effective 
irea of the double acting cylinder. 
Oil from the double acting 


der enters (B 


OveT- 
m 


D 
pa 


vlin 
ind circulates to 
the far side of the spool. Oil pass- 
to 
single acting cylinder which is in- 


ing through 


D) supplies oil 
operative in this range. Excess oil 
is returned to the pump intake 
Return this 


plished by reversing oil flow. 


in range is accom 

To 
ichieve high return in the low 
ind medium ranges, the spool is 
pilot shifted automatically at r« 
versal to the high range 


V grooving on the spool is cal 
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Pressure 


culated in the same way as that used on conventional fou 
way valves. The function, however, is somewhat different. 
Grooves are used to eliminate shock at the reversal point by 
momentarily unlocking the circuit at the point of reversal 

Tapered lands on spool (M) achieve smooth transition 
between ranges. The step on the center land establishes a 
fixed orifice flow divider for the low range 

Pump control for such a system is all important to its 
operation. This control must be made to function over 
widely varying conditions and to effectively control re- 
versal under these conditions requires considerable in 
genuity in design. 

Reversing flow type pumps illustrated in Fig. 5 represent 
a convenient solution to the problem of high inertia en- 
countered in reciprocating drives since they store kinetic 
energy of the table during deceleration for use in accelerat 
ing the table after each reversal. Any volume of oil from 
zero to maximum flow in either direction is obtained by 
shifting a built-in block and rotor 


maximum eccentricity thus changing the suction and dis 


slide from zero to 
charge strokes of all radial pistons proportionately. Direc- 
tion of oil flow is changed as the slide block is shifted 
from one side of zero position to the other. Accurate posi 
tioning of the slide block is controlled by positive stops 
in the servo control. Built in to the front housing are 
two constant delivery gear pumps; one supplies oil for 
control and supercharge purposes, and the other for 
operating the auxiliary pilot system. 
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Fig. 5—Variable delivery two way pump manu- 
factured by Oilgear 
with a rotor 

flow and may 


Pistons rotate eccentrically 
Eccentricity determines volume of 
be adjusted across center (zero 
flow) for reversal. Rotor eccentricity is con- 
trolled by rotary hydraulic servos. 


1 


.*— — Slide 
block 


Pressure 


4 
Cylinder 


To tank 


Since the volume and direction of oil flow from and to 
the pump is a function of the slide block position, the 
pump acts as a brake during deceleration as the energy in 
the table is transferred through the fluid to the rotating 
elements of the pump. This energy is dissipated in acceler- 
iting the table in the opposite direction. 

The pump illustrated in Fig. 5 is a variable delivery 
pump in which the slide block position is varied by rotary 
hydraulic servos mounted on each side of the pump case. 
On one side a rotatable control plunger moves within a 
sleeved piston which strokes the slideblock. The piston 
sleeve has a hole which corresponds with a “land” be- 
tween two unconnected helical slots on the plunger. With 
pilot pressure in one slot and the other slot connected to 
drain, any rotation of the plunger will cause a rise or fall 
in pressure on the piston. On the far side of the rotor a 
smaller piston area is kept under pressure at all times. 
Motion of the slide block results whenever the forces on 
the two opposing pistons are unbalanced. Return speed 
is adjusted manually for any speed from zero to maximum 
by controlling flow to the small piston. Control functions 
of stop, return, overtravel and automatic reciprocation 
(with any desired cutting speed in the range of the pump) 
are selected with an operator's lever connected bv linkage 
to the servo plunger. 

In the automatic reciprocation position, the pump rc 
verses between cutting speed selected and preset return 
speed through the action of a pilot valve operated by cams 
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Fig. 6—Pump control circuit with helically cut plunger 
servos for both cut and return. Slide block position is 
independently selected by two adjustment levers to estab- 


lish desired cut and return flows. 


Return speed adjustment 
adjustobie from 0 to |OO% 
on port "8" side 


Constant 


pressure 
Geor pumps 


Pressure or 
tank from 


/of 
Cu! speed odjustment p 


k 


Automatic 
Stop "eciprocation 


Neutroi! 


on the reciprocating table. The pilot valve alternately 
connects the pilot pressure helical slot in large piston 
servo plunger to pilot pressure or to a 5 psi relief valve in 
the drain line. By using two hydraulic servos of the heh 
cally cut plunger type, one on either side of the pump as 
shown in Fig. 6, it is possible to adjust either cutting o1 
return speeds independently of one another, and also to 
the 


have absolute over-ride control when 


table is being 
reciprocated automatically. 

A somewhat more complex pump is available in which 
any one of five slide-block positions (neutral, inch cut and 


inch return are fixed positions, cut and return are adjust 


able positions) can be selected by remote pendant push 
button and two positions (cut and return) can be controlled 
mechanically. In this pump a hydraulic servo, similar in 
principle but different in construction to the type described 
above, positions the slideblock in response to the aggregate 
signal of two, three-position pistons. One of these pistons 
is connected to linkage operated by positional cams on the 


table. A small electric motor rotates a cam to limit the 
stroke of this piston so that cutting speed may be adjusted 
from the pendant. A manual screw control is provided to 
preset the return speed. The table is put into operation 
by an electrical signal from the pendant pushbuttons and 
then continues to reciprocate as a function of the table 
cams. A meter on the control pendant gives a continuous 
indication of cutting speed selected. In addition, a sole- 
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Drain 


Reciprocote 
Return 
over 
travel 


Stop 


Section ot "C-C" 


Fig. 7—Two traces of a stylus carried by the table and 
riding on a paper covered drum whose surface speed is 
160 in./min. Charts show reversal characteristics at 
50 and 300 fpm cutting speeds with 300 fpm return 


speed 


— —— 300 fpm return speed avg 


amm 
Chort speed 160" per min. 


—— 


«——— ———— —9 


eA — nee 
300 fpm cutting speed wg — — 
V eil 


Chart travel 160" per min. 


noid selected acceleration control is provided which allows 
cut and return acceleration in three different speed ranges 
to be adjusted independently. This control may be ad 
justed to function very accurately over the widely varying 
load conditions which apply for normal planer duty. 
Results of this control are graphically illustrated in Fig. 
(he angular lines illustrate the cut and return strokes 
in terms of time and speed. The acceleration and decelera 
tion are illustrated at the intersection of the angles. These 
charts were obtained by mounting a drum parallel with the 
l'he drum was revolved at a con- 
stant rpm, with a finger carried by the table scribing the 


table 


table of the machine. 
iction on the constantly moving cylinder. 


EDITOR’S NOTE—This is the second in a series of articles 
showing current design methods and trends in the expanding 
field of hydraulic application of power. The earlier article, 
“Functional Design of Hydraulic Systems,” by H. L. Stewart 
and J. M. Moritz, Product Engineering, July 1956, p 171, covers 
cylinder mounting, power units, piping, valves, reservoirs, and 
their combination into practical circuit configurations of the 
simpler kind. 





DESIGN FEATURES 


High Speed 
Weaving Machine 


Filling Harnesses ^ Receiving 


thread box 
packages Picking box 


Harness cam box Take-up drive 


BASIC DIFFERENCES between Warner & Swasey-Sulzer 


weaving machine and conventional loom are methods of 
When the Warner & Swasey Co., Cleveland, inserting the filling thread and making selvage. Filling 


Ohio, began making textile machinery to use war- thread is carried across machine from a stationary pac kage 
time plant capacity, thev needed a unit having by a small shuttle which is returned to the firing position 

n , d EIS : on a conveyor. Filling threads are cut off after each trip 
competitive advantages over existing designs. lhread ends are tucked back into cloth by a special mech 
Combining basic Swiss patents with American anism to form the selvage and prevent unraveling at edges 
machine tool practice gave a new approach by Filling is drawn from thread packages to the shuttle 
reducing shuttle mass and lay motion to allow feeders which are mounted on a single block Shuttle is 
speeds over twice those of conventional looms. lifted from conveyor to firing position with gripping fingers 
Ball and roller bearings are used where possible, open and then grips thread as it is released by the feeder 


. i : t Shuttle is then flipped through shed, carrying filling thread 
parts subject to wear run in oil, and all major which is held in tension by grippers, and cut. After releas 


clements are designed as separate units which can ing thread, shuttle is ejected onto conveyor; reed then beats 


be removed and serviced independently. filling yarn into cloth and ends of last filling thread are 
à tucked in. Feeder block indexes upper feeder to load next 
shuttle and repeat cycle 
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IN NEW PRODUCTS 


Sleeve 


Cam 
follower 


Picking box 


Torsion bor 


Product Engineering 


Picking shoe 


— Picking lever 


Dashpot 


Twist 
adjustment 


Shuffle guides 


ae 1 


X XXX XX 


a — 


< 
SHUTTLI 


lever driven by 
[his mechanism is part of picking box 
I I 


is placed in position to receive filling 


IS FLIPPED THROUGH SHED with 


torsion rod which is loaded and fired 


1 Calm 
vhere shuttk 


thread, and then fired. Torsion rod is fixed at one 


end and passes through lever to far end of s 


5 dee twi 


twisted by cam motion. A 25 deg twist 


which is is 
normal but fixed end of rod can be rotated to chang 
driving for t it thread weight and cloth width 

| 


Lever moti dashpot at end 


n is checked by a hydraul 


of stroke 


(continued on next page) 


Receiving box 
a 


y 
A 


3004 
A AE d 


Shuffle conveyor- - - 


shuttle feeder 


Shuttle 
+ ext 


[o 


Tensíoning arms 
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PRODUCT DESIGNS High-Speed Weaving Machine (continued) 


Broke pressure adjustment 
(shoes rest ontop of shuttle) 


+ 
RECEIVING BOX catches moving shuttle, positions it to 


release filling thread, and ejects it to conveyor. This se 
quence occurs 240 times per min; as the l-oz shuttle must 
be stopped from a speed of 70 fps in 4 in., wear and heat 
problems were a factor in selecting braking material for 
use with the steel shuttk Insurok was selected after 
trying materials ranging from steel laminations and graph 
ite coated or impregnated materials, to leather and various 
plastics 

Curve of cam that drives shuttle returner required 
special design to give minimum impact with shuttle as 
high impact causes thread to be dropped before shuttle 
is positioned to release it to grippers. ‘This produces bad 
spots in the cloth Sensing devices monitor all opera Shuttle 


cn 
tions and stop machine in event of malfunction returner 


Shuttle 


a 


rO PREVENT STREAKS in fabric 
from variation in yarn thickness, filling 
is drawn alternately from two large 
stationary packages while reserve pack 
ages provide uninterrupted operation. 
Yarn is drawn through guide evelets 
and a filling cushion which reduces 
breakage from sudden acceleration by 
varying pressure against filling brakes 
Yarn then passes through tensioning 
arm to filling guides and shuttle feeder 
springs. 

Open face cams and spring loaded 
followers position tensioning arms to 
make unit compact, while needle bear 
ings are used to help maintain constant 
contact between followers and cams, 
and to avoid lubrication problems 


Tensioner Brake 
cam. A 


ae (nx 


E ~~ A 5 H A N 

g C» 779 Al f A> j M 
MA Tn 

(© / 


Tensioner orm 


Yorn brakes 
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BLOCK which carries shuttk 
springs is indexed by rotation of a 
crank to feed shuttles alternately from 
separate yarn packages. Original drive 
used rack and gear, but high impact 
forces from rapid reversal of heavy parts 
caused vibration and backlash from 
wear; this made accurate shuttle po 
sitioning difficult and pinion shaft angle 
critical 


feeder 


Harmonic motion produced with 
crank avoids impact at ends of stroke 
and gives accurate positioning of 
feeder spring when filing thread is 
transferred to shuttle. Crank angle is 
not critical as transfer occurs at top 
ind bottom dead-center positions when 


velocity is passing through zer 


» 


LAY DRIVE POSITIONS SHUTTLE GUIDES so moving 
huttle passes through warp without touching threads, and 
then operates reed to beat filling thread into fabric. As shut 


tle is only 3 in. thick, 3 in. wide and 3 in. long, opening in 


warp threads, reed motion and displacement of the harness 


ire less than in conventional looms, making high speed oper 


ition possible 

Splined shafts and rigid couplings synchronize over 57 
cams to produce 24 motions in the machine. Most cam curves 
ire of the modified uniform-acceleration-distribution type but 
pecial polynominal curves were computed for the lay drive 
(olerances and unavoidable backlash made special cam curves 
generally of little advantage Backlash was kept small by 
selective assembly of cams and followers 


HARNESS DRIVE raises and lowers warp threads — oil Cam driven levers operate harness frame 
to make opening through which shuttle passes through bell cranks and links. Original units had 
ind to interlock filling and warp threads to form ranks with self lubricated sintered bearings but 
woven pattern Machine has 8 harnesses driven impact loads required a change to steel lined bronz 


i $2.3 
bv cams grouped in a box; cams are immersed in bushings with positive oil lubrication 
> i 
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PRODUCT DESIGNS 


Compensating 
cial 


Spindle drive 


motor 


Electro- i 


Hydraulic pump 
drive 


Hydraulic Ur —T- 
Grinder 


Placing hydraulic system components on 
the oil tank avoids frame distortion from 
pressure and heat in this grinder designed 
under the direction of A. G. Sangster at the 
Arter Grinding Machine Co., Worcester, 
Mass. Electric controls, hydraulic drives and 
mechanical linkage make a calibrated auto- 
matic feed cycle system. 


BASE AND COLUMN are made of 


weldments to obtain a rigid structure 


HIX 


with minimum weight An electric 
motor drives the wheel spindle; table, 
chuck and wheel feed drives are hy- 
draulic to give stepless speed control. 
Unitized hydraulic power unit uses 
cast core plates instead of piping for 
connections between control valves; 


Fine feed 


only external connections are flexible 


- leads to power units 
Feed I 


cylinders 


» 
Retroction E 


C] 


Hit Xl 
HXI HE 


Retraction DUAL PUMP supplies separate cir- 


control a 
EE | uits to fluid motor which rotates 


huck, and drives for table traverse 


ind wheel feed. Mechanical linkage 
Power elevating 


intesteali onnects chuck and table speed con- 

DI trols to flow regulating valves on tank 
vhile push buttons and selector 
switches at control panel operate sole- 
noid valves to energize individual hy- 
draulic drives. Snap switch reversing 
dogs operate valves for feed and table 
cylinders; cam operated snap switches 
sequence the automatic cycle opera- 
tions. 
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Compen- | 
soting | 
dial 
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MAGNETIC CHUCK is driven by fluid motor 
2 V-belts which run on rim. Unit rests on <¿ 
dia, 3-row ball thrust bearing and is centered 
double row ball bearing which is preloaded to prevent 
radial play. Preloading is obtained with capscrew and 
flanged nut which applies thrust to inner ra 

Epoxy resin filler is used to separate 


Ring gear Automotic cycle 


cam rack 


Rotchet 
gears 


Hand wheel shaft 


Refraction cluftch— 


lever 


FEED CONTROL SHAFT drives lead screw to raise 
or lower wheelhead. Shaft is rotated by 4 separate drives 
Manual rotation (with all power drives disconnected 
raises or lowers the wheel head for set-up and trial 
operations; a reversible cone drive (taken off the 
spindle shaft) gives power operation to position head 
relative to table; pawl-driven ratchet gears rotate shaft 


i 
tO 


feed wheel into the work; and a rack and pinion 
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index pin 


the magnet iutch P t 
ipplied cold, adheres better, and 


sional stability than babbitt 
ls are energized through larg 


brushes 


Retraction drive 


Pinion 


Power drive "i 
cone whee/—- ~ 


traction drive raises it when th 
ompleted 
Compensating dial, in center of handwheel, driv 
sleeve on shaft through planetary gears to synchronize 
ycle cam with wheel position at final work size. As 
pawls drive ratchet gears to lower wheel head, cam 
quentially operates snap switches for fine feed, size 
dwell, and retraction 


(continued on next page) 
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PRODUCT DESIGNS Electro-Hydraulic Grinder (continued) 


CAM FOLLOWER ROTATES LEVERS which pivot on 
screws and actuate snap switches. Screw rotation changes pivot 
position to set point in cam travel at which switches operate 
Switches energize solenoid valves in hydraulic circuit to start 
fine feed, size dwell, and retraction operations. Pitch of screw 
threads and lever arm dimensions allow dials to be calibrated 
in 0.001 in. increments. Dwell time is set by adjusting electronic 
timer which delays start of retraction operation 
Automatic cycle is programmed after one piece is ground follower 

to size manually. With wheel in dwell position, compensating 
dial is unlocked and cam is synchronized with wheel position 


FEED CYLINDERS DRIVE RATCHET GEARS when table 
trips reversing dogs, energizing solenoid valves which connect 
the two cylinders alternately to supply and exhaust lines 
Piston rods are connected by a cross-link (not shown) which 
allows driving piston to reset exhausting piston for next cycle 

Plunger position determines feed increments by setting point 
in piston stroke at which pawl engages ratchet gear. Pinions 
on dial shafts drive racks to position plungers. Center plunger 
engages both pawl bell cranks and overrides outside plunger 
settings, but it is spring loaded in the retracted position until 
pushed out sequentially by two hydraulic pistons 

Short piston is energized by fine feed snap switch and posi 
tions plunger to reduce feed for finish cut. Long piston is ener 
gized by size snap switch and pushes plunger out to disengage 
pawls and allow wheel to dwell 


Rotchet 
geor-, 


<-Oil line 


c -Pisto 
"Sron rog -Feed cylinder 


Pawl. 
Ratchet geor 


[itt eri 


[eee iE Pi AE E bette et 


Center plunger 


/ 
Le a 
(View to show center plunger) — 
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Stressed Plastic Panels 
Reduce Trailer Weight 


i Walls and roof of translucent 
l Í : plastic panels make this truck 
/ E P : trailer lighter in weight than the 
M. as aluminum design it replaces and 
NS NT gives better interior lighting for 
1 : handling cargo. Unit was de- 
/ | D d E signed and manufactured bv the 
i 3i Highway Trailer Co., Edgerton, 
Wis. 
m " is 4 ra 


GLASS REINFORCED PLASTIC PANELS are riveted 
to vertical stakes and top and bottom longitudinal frame 
members. Side wall panels are 0.050 in. thick with a 3 ft 
high 1 in. plywood lining. Plastic roof panel is one piec 


34 ft long, 8 ft wide and 0.024 in. thick. Front and rear 


panels are 0.048 in. clad aluminum with plywood lining 


M 


- Neoprene 
roof sealer 


| 


| 
i 


| i 


- —- Pressed steel 


~ One-piece plastic 
roof skin 


Extruded aluminum 
top rail 


~~~Plastic wall panel 


Extruded aluminum 
stake 


Plywood liner 


< 


BODY IS BUILT ON A STEEL CHASSIS with a 11 in. oak 
floor. Top rail and vertical stakes are extruded aluminum sec 
tions to which plastic panels are riveted every 3 in. Each stake 
is braced to the steel frame with an aluminum gusset plate 
Gusset e Steel chassis Roof skin is supported by hat shaped pressed steel roof bows and 
chassis - f riveted to top rail. Roof sealer is applied in liquid form 


Ook floor 


Product Engineering — September, 1956 





PRODUCT DESIGNS 


Hydraulic Power Package 


Disconnects From System 


Components are mounted on a hous- 
ing enclosing the reservoir and accumu- 
lator of this compact power supply 
designed for a missile application by 
E. A. Hilburger of Cornell Aeronautical 
Laboratory, Buffalo, N. Y. Holes drilled 
in the housing replace piping between 
components, and self-sealing quick-dis- 
connect couplings maintain charging 
pressure and reduce oil spillage when 
unit is removed from hydraulic system 
for repair or replacement. subassembly 

Usually, power supply components 
have been mounted separately and inter- 
connected with tubing. Where space is 
at a premium, installation was costly 
and replacement of defective parts re- 
quired that lines be opened and drained. 


Disconnect 
fittings — 


Motor pump 
A 


High pressure 
accumu/lator——— 


MOUNTED ON HOUSING are gear pump and motor, 
air bleed valve, solenoid operated shut off valve, and 
quick-disconnect couplings for pressure and return lines 
An oil reservoir, high pressure accumulator, relief valve 
and check valve are built into the housing which is 
i ; machined from an aluminum alloy forging. All connecting 
perro x : holes are drilled. Castings with cored holes will reduce 
weight and cost for production quantities 
Solenoid | 
valve | 
location — 


154 
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RELIEF AND CHECK VALVES a: 
ing parts of standard units which hay 


removed and installed in the housing 
Return i 


disconnect 


pump discharge is bypassed through relic 


to reservoir to maintain constant discl 

ire This throttling action heats th 

limits the operating time Accumulat 
discharge line betwe 


Reservoir, 


p loads 


- — Solenoid 
valve 


Pressure . 


gage 
connection 


——— — 
Air | s 
chorging z 
valve ~ | 
| ^ 


Pressure " | = 
goge —-+- / m ore 
connection i l Discharge 


| 
disconnect L 
Accumulator | 


‘Check valve ` 
A e 
OIL IS PUMPED INTO RESERVOIR from external 
pressure source after accumulator is precharged with air. Oil 
enters reservoir through return line disconnect while air 
leaves through bleed valve Unit delivers 2 gpm at 
2000 psi, but cannot run continuously because oil is not 
cooled. When charged, power unit can fill and bleed 
control valves, fluid motors, and actuating linders of 


hydraulic system 


Reservoir piston 
Filter. 


< 


RESERVOIR ASSEMBLY incl 
spring loaded piston in auxiliary 
inder which maintains pump 
pressure when oil is pumped to a 
lator, and acts as an expansion 
ber for heated oil. A micronk 
built into reservoir removes dirt 
turned from the system The 
type pneumatic accumulator 
peak system demands in 
pump capacity 
Use of self-sealing couplings 
E " x power unit to be disconnected 








1 1 


1 
hydraulic system with little oil 


L| or pressure loss. When disconn 
f | oil pressure is maintained in reser 
Accumulator piston | i 
by piston so unit is ready for 
if without recharging. Replacing pi 


with drilled holes in housing 


number of connections which 
leak under severe vibration or 
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PRODUCT DESIGNS 


Clutch Disconnects Rotor 


To Stop Motor 


Flywheel 


Clutch and 


Mechanisms that move intermit- broke disk 


tently, but rapidly, need a drive 
which supplies or absorbs torque 


Tapered 


ls "s itl ch spee >. 
pulses without much speed change shot 


Often, these moving elements 
must be jolted to a stop to reduce 
damage if one part malfunctions. 
The Diehl Manufacturing Co., 
Somerville, N. J., uses an inverted 
motor design to obtain high inertia 
for driving, and a unitized clutch- 
and-brake to disconnect this inertia hs LUBRICATION 


€ U-^ maia UA CINQ mates 
oe ene TAN pn 
soros i 


when stopping the machine. = curo 


Metai 
diaphragm 
Clutch and 
broke lever 
Mechonica/ 
output |  —» 


APPLIED TO A DRAPER LOOM, flywheel alternately feeds energy to and 
takes energy from machine, keeping motor speed and power output relatively 
constant. Previous practice used separate brake and clutch on the low-speed 
drive shaft, which had to be large to handle peak torques required by recipro 
cating harness and lay drives, and shuttle firing mechanisms This service caused 
frequent breakdown and the units were difficult to disassemble and repair in 
crowded weaving rooms 


Placing clutch, brake and flywheel on high speed motor shaft reduces magni 


Horsepower 


tude of torque shocks, and makes these mechanisms smaller and lighter, and 
with less equivalent effect at the machine shaft Making motor shaft, 
clutch and brake as one unit allows all wearing parts to be serviced after remov 
ing only the drive pinion Integral flywheel reduced the axial length and 


simplified brake and clutch construction 


« Electrical input 


0.15 
Time -$ec 
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Clutch Metal 


Stator Flywheel , diopħragm 


Pg rf 


ligue RE o. d 
OR 


Cloth disk l 

INVERTED ROTOR revolves outside stator on hol 
low shaft Cast iron flywheel and steel laminations 
are inserts in the die cast aluminum rotor cage to make 
a rigid, one piece assembly. Clutch-and-brake disk is 
high strength aluminum to keep inertia below equiva 
lent value of units mounted on machine drive shaft 

lo withstand severe torsional impacts and machine 
frame vibrations, drive pinion is fastened to tapered 
shaft section with left-hand nut, and a cloth washer 
impregnated with aloxite abrasive is held between the 
clutch disk and hub by a spring washer to prevent 
“chucking” action. A metal diaphragm supports the 
clutch bearing housing rigidly in the radial direction 
but allows axial movement without relative motion 
between bearing race and housing. All bearing races 
are shrink fits in housings and on shaft to prevent 
fretting corrosion resulting from vibrations of recipro 


cating machine elements 


WHEN A SHUTDOWN OCCURS, kinetic en 
ergy of loom linkage compresses the brake springs 
beyond their normal engaged position to pro 
duce higher than normal brake pressure. As 
brake springs absorb linkage momentum, inertia 
of small weight rotates the pawl which engages a Loom linkage motion 
nut and prevents rebound of brake springs 
This holds the high braking pressure created 
by linkage inomentum and stops motor rapidly 


Product Engineering — September, 1956 





PRODUCT DESIGNS 


Timing Belts Drive 
Wire Rolling Mill 


Close-tolerance fine wire is rolled in a high-speed mill 
made by the Stanat Mfg. Co., Long Island City, N. Y. 
M. C. Everett directed the design of this machine which 
uses Gilmer timing belts to reduce the inertia of moving 
clements in the clectronically controlled dc drives. 


Recoiler- 
y 


"Mill rolls 
LJ 


"Timing belt 


RECOILER RESPONSE must be fast to 
follow mill speed variations and synchronize 
coil traverse with winding speed Timing 
belt drives help reduce inertia of moving 
elements and ball bearings keep friction low 
to give rapid response without oscillations 
that could break wire. Traverse cam is only 
large mass in the dynamic system.  Recoiler 
shaft rotates in a reciprocating quill which 
slides on linear ball bearings. A variable speed 
transmission varies the lay of the wire to com 
pensate for different wire widths. Traverse 
stroke can be varied to suit spool width 


ROLLS RUN AT 2500 RPM to produce 
wire about 0.006 in. by 0.064 in. which 
is wound on a reciprocating spool. A 
dancer roll on the recoiler operates an 
impedance pickup to sense speed errors 
and synchronize the drives. Driving the 
mill rolls with low mass timing belt 
lowers inertia of moving elements; belt 
needs no lubrication and lack of metallic 
contact reduces noise level. Positive drive 
prevents slippage and buildup of speed 
oscillations while resilient teeth dampen 
pulsations generated in motor 


Troverse 


NY Variable speed? 
pee ‘3 
y 

F1 LEN IE I d, 


Lo ow 
a) 


i 


Timing belts 
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Fuel Injection System 


An eccentric throttle cam varies 
offset of the timing cam follower 
to change timing advance with 
throttle setting in a diesel engine 
fuel injector designed by J. B. Bean- 
land, East Preston, Victoria, Aus- 
tralia. 


METERING AND INJECTION UNIT 


mounts in cylinder head and can be driven 
from overhead camshaft as shown or from 
crankcase camshaft using push rods and 
rocker arms. ‘Timing cam has 3 levels 
which sequentially position pump plunger 
Metering level allows rising plunger to 
uncover inlet port and meter fuel into mix 
Normal level holds 
plunger with port covered until injection 
fuel and air 


through radial orifices into the 


ing chamber. then 


rise of cam forces mixture 
combustion 
chamber. Throttle cam rotation increases 
follower offset to allow plunger to ris 
fuel; 


this also causes timing cam to inject fuel 


higher in cylinder and meter more 


earlier in engine cycle. 


Separate fluid motors drive each 
work roll of a hydraulically powered 
flat-strip-reduction rolling mill built by 
National Wire Products Pty., Ltd. of 
Rydalmere, Australia. Supplying mo 
tors from same variable-displacement 
pump makes a variable-speed drive 
with a differential action which rotates 
the rolls at the same surface speed al- 
though they may be of different diam- 
eter. This avoids redressing the hard 
roll of a pair to compensate for wear 
in the soft roll. 


Water-cooled oil lubrication is used 
for bearings operating between 250 
and 400 F in the pumps designed by 
Peerless Pump Division, Food Machin 
ery and Chemical Corp., Los Angeles, 
Cal. Grease lubricated bearings are 
used for temperatures below 250 F. 


Digital-controlled milling machines 
produce master cams used to make 
plate cams for accounting machines at 
IBM in Endicott, N. Y. Cam profiles 
are generated by rotating the blank 
while it is advanced or retracted on 
radial lines. Digital data only controls 
linear motion of table which carries 


Eccentric 


throttle cam Timing cam 
` 


follower, 


~~ 


K \ 
T3 
] Y 
J I 
a ^ c 
a 
4 


Dwell 


f 
Metering 
Y 


Injection orifice 


the rotating cam blank. Word storage 
requirements were met with an 8-chan- 
nel punched paper tape which stores 
a 4 deg program in a 6 ft length 


A dump body for a foreign rail car is 
lifted up to 5 ft, then tipped to either 
side for dumping into trucks at sid- 
ings. Design has been developed by 
SEAG, Eisenbahnbedarf 
\. G., in cooperation with the German 
Federal Railways. Car has 3 compart- 
with 


Slege1 ICT 


ments separate hydraulic 


flaps 
ind an electric motor drive 
the body 


tipped at intermediate positions 


which al 


lows to be stopped and 


Variable-height domestic oven 


mounted in a sectional base cabinet 
can be elevated electrically 15 in. above 
the cabinet top for convenient food 
handling. Unit is manufactured by 


Philco. 


Rotary motion superimposed on the 
single-acting piston of a chemical dos 
ing pump makes the piston act as a 
valve to control fluid flow. The pump 
Walbersdorf-Sonderma 
schinenbau, Siegen, Germany. 


is made by 
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nf Timing cam 


Injection pump plunger 


Flowmeter pipe element shaped so 
the mass of the flowing fluid corre- 
sponds to the rotating wheel of a gyro 
enables Norwood C 'ontrols, Norwood, 
The 


gyro” pipe is driven about one hori 


Mass., to measure mass flow rate 


zontal axis and is spring restrained to 
prevent motion about the vertical axis. 
Fluid motion simulates a wheel rotat- 
ing about second horizontal axis 
l'orque about vertical axis is propor 
tional to angular momentum of fluid, 
so restraining-spring deflection meas 


ures mass flow rate 


Stencil ribbons with punched holes 
similar to those used in the Jaguard- 
System of automatic pattern weaving 
replace cast iron stencil plates in an 
iutomatic brush making machine dé 
Friedrich Schlesinger, 
Frankenberg, Germany. A hole punch- 
furnished with the 
chine, produces about 100 different 


veloped by 


ing device, ma- 
pattems which are easily changed by 
switching the ribbon belts. This costs 
only about 1 to 5 per cent of cost of 
Both 
semi-automatic ma 


comparable cast iron patterns. 
iutomatic and 


chines use the system. 





A. H. 


Wear Life 
of Al 


MASCHMEYER 


Autonetics, Division of North American Aviation, Inc 


SYMBOLS 


height of stress-distribution curve, psi 
one-half width of contact area. 

pitch diameter, gear, in. 

pitch diameter, pinion, in. 


error-in-action, in. 


` modulus of elasticity of pinion and gear 


material, psi 


^ modulus of elasticity of cylinder materials 


Me 
mo, m, 
P 
P, 
P, 


R 
R,, R, 
R,, Re 


1 and 2, psi 

acceleration load, lb 

impact load, Ib 

mean acceleration force, lb 

face width, in. 

gravitational force, in /sec? 

stress modifying factor, psi 

polar moment of inertia, Ib-in.-sec? 


effective mass influence at pitch line of gears, 
Ib sec?/in. 


effective mass acting at pitch line of gear 
and pinion, lb sec*/in. 


total tangential load per in. of face width 
applied at the pitch line, Ib/in. 


dynamic tangential load applied at the pitch 
line, Ib 


tangential load being transmitted at the 
pitch line, Ib 


pitch radius, in. 

pitch radii of gear and pinion, in. 
radii of cylinders 1 and 2, in. 
compressive stress, psi 
transmitted torque, lb /in 

pitch line velocity, ft/min 

weight of gear, lb 

weight of pinion, lb 

Poisson’s ratio 


pressure angle, deg 


uminum 


Gears 


Development of analytical procedure for 
estimating probable life of aluminum gears; 
modification of Hertz's theoretical equations 
to conform to actual test results; comparison 


of anodized and unanodized gears. 


ALUMINUM GEARS are extensively used in mechanisms that 
require minimum inertia for successful operation, such as 
controls for servo mechanisms. Use of aluminum, however, 
introduces durability problems, which are less responsive 
to conventional analysis than for steel gears. This is 
especially noticeable in high-speed applications where 
pitch-line velocities frequently develop high dynamic loads 
while transmitting extremely low torques. Failures in some 
aluminum gear trains led to an investigation of the durabil- 
ity of aluminum gears under various conditions, a recom- 
mendation of which is the modification of certain the 
oretical design equations to predict future performance 
more accurately. 

Total load per inch of face width which induces com- 
pressive surface stresses on gear teeth consists of a trans 
mitted load plus a dynamic load and can be expressed as 


Pa 


P (1) 


F 
Since T — P,R, Eq (1) can be rewritten in terms of 
transmitted torque: 
T 
+ 
Magnitude of the dynamic load P, is a function of the 
pitch-line velocity, effective inertia, and error-in-action of 
the gears. Error-in-action is any error of tooth profile or 
operating concentricity which causes the contact action to 
differ from the pure rolling contact of a pair of cylinders 
Error-in-ation causes changes in the relative angular veloci 
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Fig. 1—Theoretical stress distribution in roll 
ing surfaces. Two cylindrical shapes (A) 
deform when pressed against one another 
to form an area of contact with a width equal 
to 2b. This results in a semi-ellipsoidal stress 
distribution. Mating gear teeth (B) are as- 
sumed to have similar stress distribution for 
most metals. 


Fig. 2—State of stress on and under contact- 


ing surfaces composed of perfectly elastic and 
homogenous materials. 


Surface of -b 
contact 


Gear 
moterial 


Curves of 
cons font 


stress 


ties of mating gear teeth and induces a varying load cycle. 
Its value is usually taken as the maximum total composite 
error plus one-half of the maximum tooth-to-tooth error 
for the class of gear under consideration, per American 
Standards Association Specification B6.11-1951. Such e: 
rors may result from manufacturing inaccuracies, improper 
assembly or from elastic deformation of tooth, blank, o: 
connecting shaft. 

Two load surges occur during cach tooth engagement 
See "Analytical Mechanics of Gears", Earle Buckingham, 
page 426. McGraw-Hill Book Co., New York, 1949). 'Th« 
first surge, which occurs during the early phase of engage 
ment, is caused by small changes in the relative velocity of 
either gear. This is called the acceleration load since any 
deviation from pure involute action results in a camming 
action between teeth and is characterized by a velocity 
change between mating gears. At the instant the next pait 
of teeth is in full engagement and is transmitting full load, 
the acceleration force on the first pair of teeth is reduced to 
zero and the teeth tend to separate since they are moving at 
different velocities faster of the 
pair. When the teeth come together again, the second load 
surge occurs. This is an impact load and is larger than the 
acceleration load. Combined, the acceleration load and 
impact load, constitute the dynamic load. 


The driven gear is th 


Evaluating the dynamic load becomes complicated when 
the inertia of the load and the elasticity of the connecting 
members are considered. If the inertia of the connected 
masses is relatively small and can be ignored, as is the casc 
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for most applications of aluminum gears, the effective mass 


of a pair of spur gears may be expressed as 
Me 


Since the effective mass of any individual spur gear 1s 


J/R*, where J is WR*/2g, Eq (3) may be rewritten as 
W,W, 
W, 
[he mean acceleration force fm resulting from the accel 
erating load and the impact load is expressed by Bucking 


ham as 


functions of 


Acceleration load f, and impact load f, ar 


the pressure angle of the gears 


For 143 deg pressure angle gears 


l l 
0.00086 } 
gi * R, 
0.107: 
P. L/E + (1/E 


For 20 deg pressure angle gears 
g] gle g 


1 l 
R, Er 


0.111«é 
)/ E,) + (1/ E, 


E 


0.00120 


l'he magnitude of the dynamic load can no deter 


mined from the above equations 


Pa Vf (2f In (10 


Equations for Gear Life 


l'o estimate the life of gears made of materials such as 
steel, iron, bronze, and their alloys the Hertz equation 
is normally used: 


0.70P(D, + D,) 
sin $ [(1/E,) 4- (1/Ej)] D, D, 


maz 


(11 


Gear wear is a fatigue problem; wear occurs because the 
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induced surface stress exceeds the endurance limit of the 
material. Hertz demonstrated that the stress distribution 
n perfectly elastic and homogeneous cylinders in contact, 

\), in Fig. 1, is semi-ellipsoidal for the three dimensional 
case, and therefore, semi-elliptical for the two-dimensional 
problem. Hertz evaluated one-half of the width of the 


area in contact between two cylinders under load p to be 


| 4P(1 — u)? (4 L-) (12) 
y v|(1 Ri 1 l R ] E, E; 


If the total contact width is 2b, Fig. 2, the magnitude of 


surface 


stress at b can be defined as 


iny point y between 


5 Smes Vi 


; j/b)? (13) 
he contact region of the cylin 
distribution in the 
teeth. The 
sion from cylinders to gear teeth requires only the evalua 
tion of the pitch diameter of a gear having a radius of 
curvature at the pitch line equivalent to the radius of th 
Fig. 1B) 


the following relationship 


Stress distribution in t 
ders can be compared to the stress 
contact region of involute 


mating conver 


cylinder The conversion is made according to 


R R, sin ¢ E R 


sin ¢ 


Modified Hertz Equations 


practice a much greater stress intensity is always 


In actual j 
indicated for aluminum gears. The classical Hertz solution 


presupposes perfectly elastic and homogeneous materials 
with smooth surfaces. Aluminum gears do not satisfy thes 
conditions as closely as steel. The Hertz equations do not 
consider physical phenomena in aluminum, such as a tend 
ency to gall and the effect of surface plating. For example, 
in a wear test discussed later, two non-anodized aluminum 
gears transmitted 2 oz-in. torque at 4000 rpm. These gears 
failed in approximately 15 hrs. However, identical anod 
ized aluminum gears operating under the same load and 
speed conditions had an average life of 137 hrs 

Since failure is caused by exceeding the endurance limit 
of the material, the longer life of the 
inodized W hen one 
of the anodized aluminum gears of the pair was replaced 


with an identical steel gear, and again operated under 


surface of the 


pair indicates a lower stress level. 


identical load and speed conditions, a further increase in 
Che 


increased by suitable lubrication. 


operating life was noted. number of stress-cycles 
in be still further 

Variance in the apparent surface stress from that theo 
retically predicted by the Hertz expression is a result, in 
part, of localized irregularities on the contacting surfaces. 


Ihe S 


be iuse of fr 


irregularities cause a momentary temperature rise 
ctional effects which lower the grain strength 
ind the Since lubrication 
lowers the coefficient of friction and transfers heat from 
the contact 


reduced and the apparent induced stress is lower with 


grain boundary strength 


surface, the grain strength is not so seriously 


lubricated gears than with unlubricated gears. 


Anodizing of aluminum gears lowers the coefficient of 
friction and makes the surface more abrasion resistant by 
adding a microscopic film of a hard material on the contact 
ing surfaces. A smoother finish on the working surface 
of the tooth profile reduces the magnitude of the surface 
irregularities which further strength 


and grain boundary strength of the surface material. Ad 


improves the grain 
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mittedly, these conditions affect the surface strength of the 
material, but the net result, whether high strength with 
low stress or low strength with high stress is similar. 
The condition of a variable stress is more amenable to 
analytical developments than a condition of varying 
Consequently, for purposes of mathematical 
evaluation the combined effect of such factors as lubrica- 


strength. 


tion, surface finish, and mating materials can be assumed 
to be similar to a change in surface stress in the contact 
region. 

Hertz stated that with two cylinders radially loaded, 
the stress distribution pattern is semi-elliptic for the 
However, it has been shown 
that the Hertz expression must be modified to account 
for stress-raising factors before it can be applied to alumi 


two dimensional problem. 


num gearing. After a series of tests it was found that a 


cosine expression superimposed on the semi-ellipse, as 


4 Stress 


Curve (C) 


<5 


Curve (B) G 


Fig. 3 New theory 
predicts a stress distribution outlined by curve A for aluminum 
gear teeth. Curve A is obtained by adding a cosine function, 


curve B, to the theoretical 


Modification of stress distribution pattern. 


stress distribution curve, curve C. 


shown in Fig. 3, predicts results which are in good correla 


tion with actual observations. The cosine 


2b): 
curve has been defined by Eq (13). 
curves is the modified expression for surface stress in the 


expression 1s 
S G cos (325 the theoretical stress distribution 


Sum of these two 


contact region + b. 


S = AV1 — (y/b)? + G cos (8x y/2b) (15) 
where G is a stress modification factor to account for the 
apparent increase in stress. Maximum stress occurs when 


y equals zero, and from Eq (15 
^" — A 4- G 16) 


] here fore 


S (Suas —G) v1 (y /b)* G cos (3% y/2b) (17) 


From equilibrium considerations, the integral of the 
stress S between b must be equal to the total load P: 


P i S dy : (Smaz — G) V1 — (y/b)? + 


G cos(3m y 2b) dy (18) 


from which 


on since be written as 


I- 2bG) 20) 
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If b, as defined by Eq (12 
in Eq (20), the result i 


Substituting Eqs (14) into Eq 
convert from cvlinders to involute gears, and 
considering 4 as approximately 0.3 for met 
als, the modified expression for surface stress 


induced in involute gearing is 


0.70 (D, 4- D 
sin ó [((1/E 


E 
maz 


TT 
^ |. AbG. - 
QUE 


Eqs (12) and (14) also may be combined 
to give the half contact with b in terms of 


involute gear teeth 


. D, D, P sin $ ( l 
) T D, j D, E, 


When the value of the stress modifying 
ractor G 1S reduced to zero by the total ab 
sence of “galling,” Eq (22) reduces to Mating 


Hertz's expression for maximum stre 
Eq (11 A1 2024-T42 


` > X A1 2024-T42 
G-Factor for Spur Gears 
l i A1 2024-T42 
Stress modification factor G is a function 
of mating materials, surface finish, and lubi Al 2024- T42 
cation. Numerical values are obtained ex A1 2024-T42 
perimentally in the following manner. 
A pair of gears of known size are opei 
ated to failure under controlled conditions A1 7075-T6 « 
of torque and speed. The failure time, in A1 7075-T6 « 


cvcles, is used in conjunction with S-N 7075-T6 « 
7075-T6 « 


curves, such as shown in Fig. 4, to determine 
7075-T6 « 


the maximum stress for that particular test. 
The stress values are then used to obtain the 
G-values given in Eq (26) which is derived 


as follows: Rearranging terms in Eq (22 


gives 


l l 
Snas* Sin — 4 - Pe Dn 
— ( E p E, ) : e P bG 4 tb? G? 24 
0.70 (D, + D,) rae +s n 
All terms on the left side of the equation are known 
from the geometry of the gears and materials being used 
and for convenience can be represented by the symbol B. 


Chus 


4 


i 1 l 
Sas? Sin $ ( E i E ) D,D, 
-» - (25) 
0.70 (D, + D,) , 


Combining Eqs (24) and (25) and solving for G gives: 


1+ V B/P 


T (26) 
9b/ P (26 


G 


hese equations consider G as a collective function of 
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Steel* on Ste 


107 108 


Cyles tofailure 


Fig. 4—Fatigue curves for aluminum and stainless steel are used to determine 
the maximum compressive stress in gear teeth when gears are tested to point 
of failure. Note that the abscissa scale is logarithmic 


Table I—Stress Modification Factor G for Various Gear Materials 


Aluminum 
gear materials Surface Finish Lubric: 


on Al 2024-T42 Plain None 
MIL-L 

on Steel* Plain None 
MIL-L-7 


on Al 2024-T42 Anodized None 
MIL-L-787 500 


on Steel * Anodized None 500 
MIL-L 5,000 
on A1 2024-T42 Moly-disulfide None 100 
MIL-L-787 600 
el* None 900 
MIL-L 3,750 
m Al 7075-T6 Plain MIL-L 25,300 
m Steel*.. Plain None 29,650 
MIL-L 350 
m Al 7075-T6 Moly-disulfide MIL-L 200 
yn Steel* Anodized None 400 
m Al 7075-T6 Anodized None 31,000 
MIL-L 23,100 


surface finish, mating materials, and lubrication. How 
ever, this analysis may be used for evaluating the effect of 
iny of these conditions independently by keeping all 
other factors constant. For example, to evaluate the 
effect of different lubricants on gear wear, the transmitted 
torque speed and surface finish is kept constant, and only 
the lubricant is varied. Variations in values of G would 
then directly indicate the effectiveness of the various 
lubricants. 

A series of wear tests were made on aluminum and 
stainless steel gears, with and without lubrication, and 
with and without an anodized finish on the aluminum 
l'ransmitted load and operating speed were held constant 
during the test. Gears were run until imminent failure was 
indicated by a certain increase in noise level. 
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Sixty-six gears were involved in this test; each had the 

following geometric characteristics: 
Diametral Pitch — 120 
Teeth — 108 
Pressure Angle — 14% deg 
Face Width — 0.064 in. 
ASA Class — Precision 1 

After a two hour run-in period at 2000 rpm with no 
transmitted torque, gears were cleaned and the test started. 
Operating speed was maintained at 9000 + 50 rpm; trans 
mitted torque at 0.20 + 0.05 oz-in. Each test was stopped 
as soon as one or both gears in a pair showed signs of fail 
ure, and the operating time converted into number of 
cycles. Endurance or fatigue curves of the gear material 
was then used to estimate the magnitude of the stress 
which caused the failure. This value of stress was substi 
tuted in Eq (25) to obtain B. Dynamic load P was calcu 
lated from Eq (10), and values of P and B were inserted 
in Eq (26) to obtain G values. Results are summarized 
in Table I. 

Note that the calculated values of P are dependent upon 
the magnitude of the error-in-action e which varies from 
some minimum to a maximum established by the quality 
classification of the gear. Precision Class I gears were used 
in this test and th maximum value of error-in-action was 
used in the calculations for dynamic 
cause of the addition of a safety factor in 
the calculations, the tabulated values will be 
found appropriate for classes Commercial III 
and IV and conservative for 
cision I, II, and III. 


load. However, be 


classes Pre- 


o 
o 
o 
o 


Wear Life of Anodized Gears 


To evaluate the test results and theoreti 
cal assumptions presented here a second se- 
ries of tests were conducted to compare thc 
durability of anodized aluminum gears with 
un-anodized aluminum gears. Gears were 
operated without any lubricant and under 
carefully controlled loading conditions which 
differed from the conditions used to deter- 
mine G-values. The 
metrically different. 

Anodizing converts the surface of the 
gear from aluminum to aluminum oxide by 


Wear at pitch line, in. 


o 
o 
o 
N 





gears were also 


oe 
gco 


electrolytic action and provides a harder sur 
face for the gear tooth action. There are 
many commercial processes available, each 
following the same general procedure. The 
chromic acid process uses chromic acid and 
water as the electrolyte; another uses a sul- 
phuric-oxalic solution. There are many varia 
tions of each of these solutions which result 
in different densities and depths of coating. 
These are obtained by varying (a) concen 
trate of solution, (b) current density, (c 

temperature of solution, or (d) time of ex 
posure. 

Generally speaking, a chromic acid so- 
lution results in the thinnest coating (single 
surface growth up to 0.0001 in.) and the 
acid thicker 


sulphuric processes yield a 
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coating (single surface growth up to 0.0005 in.). The Hard 
Coat processes, which are usually modifications of the sul 
phuric process, have single surface growths up to 0.004 in. 
Since anodic coatings penetrate the base metal about three 
times the amount of build-up, the total thickness may be 
readily estimated when the growth is known 


The sulphuric acid process, with its many modifications, 
exhibits better resistance to wear and abrasion than does 
the chromic acid process. 
speed 


However, considering high- 
precision gearing, reproduction of the original 
involute profile is of utmost importance because deviation 
from a true involute increases the error-in-action of thc 
gears. Large errors result in more wear than can be offset 
by the Unfortunately, 
sulphuric acid coatings are difficult to control to a mini 
mum buildup of about 0.0001 in., 
aluminum alloy a desirable gear material 
because of its strength and stabilitv. Allovs 7075 and 6061 
respond well to the various sulphuric acid processes, but 
7075 lacks the desired stability for (note 
the higher G values in Table I) while 6061 frequently 
lacks strength for some applications. Consequently, before 


incease in abrasion resistance. 


especially when using 
2024 which is 


precis M gears 


sulphuric acid process is used, it is advisable to verify 


uniformity of coating thickness by testing. Experience 


shows more success for general applications in using 


Working surface worn 
but still intact 


, Unanodized geors 


A 


Working surface destroyed 
t T 


| 
Anodized gears 





20 25 
Load cycles, millions 


Fig. 5—(A) Comparison of gear life between anodized and unanodized 2024- 
T42 aluminum gears transmitting 2 
life of unanodized gears is 3 million cycles; of anodized gears is 28 million 
cycles. (B) Wear of aluminum gear teeth after 4,000,000 cycles. 


in.-oz. torque at 400 rpm. Probable 
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ALUMINUM TO ALUMINUM 


Unanodized 


500 ft/min 


Transmitted load ib/in of face width 





1000 
Geor life, hours 


ALUMINUM TO STEEL 


e 


Fig. 6—Gear load vs. gear life for (A) anodized 
and unanodized gears (anodized mating with 
anodized, and unanodized mating with unano- 
dized). (B) anodized and unanodized aluminum 
gears mating with steel, and (C) steel gears 
mating with steel. All gears initially lubricated 
with MIL-L-7870 oil; velocity is at pitch line 
of gears. Aluminum is 2024-T42; steel is stain 
less steel QQ-S-763a Class 6. 


STEEL TO STEEL 








/Oft/min--> 


/OOft/min.- +4 





steel gears 


10-4 ¢/min 


o 


v/9O ff/min 
S 


n 


n5 


no 





chromic acid anodizing on 2024 aluminum alloy 
All gears used in this wear comparison test had the 
following characteristics: 
Material 
Diametral 


2024-T42 
Pitch— 64 
leeth 65 
Pressure Angle 
Face Width 
ASA Class 


Allov 


\luminum 


20 deg 
0.064 in 


Precision l 


Failure was considered to have occurred when wear 


resulted in an increase of 0.004 in. of backlash as measured 
on the pitch line of the mating gears. 

Average results of six pairs of anodized and six pairs 
of un-anodized aluminum are graphically shown 
in (A) of Fig. 5. Performance spread of all like-pairs of 
gears was within 7 per cent. Typical anodized and un 
anodized teeth after 4,000,000 
in (B). 

Using the G values established experimentally, the theo 
retical analysis predicted a failure time of 10 to 18 hrs 
for un-anodized aluminum gears—actual failure occurred 
shortly after 15 hours. A failure time of 77 to 138 hrs is 


ve 
gears 


load cycles are shown 
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Anodize aluminum on 


| Unanodized aluminum | 
LON Steel Geor s «x | 


500 ft/min 


ronsmitted lood Ib/in of foce width 





T 
i 








100 1000 
Geor life, hours 


predicted by the analysis for the anodized gears 


failure occurred in 135 hrs. 


Design Work Sheets 


[o expedite the analysis of complex gea: 

trains, curves showing the relationship between 
5 

transmitted load, pitchline velocity, and ex 

pected gear life for various materials are show1 

in Figs. 6(A) to (C 

plotted using the least favorable gear geometry 


that is, small pinions, moderate size gears, and a 144 deg 


These curves were 


pressure angle. Therefore, the curves are conservative and 
iny gear indicated to have acceptable life need not be fur- 
ther investigated. Curves are limited to 500 ft/min because 
experience shows that gear meshes having a velocity in 


excess of this figure should be more accurately calculated 


Analysis of Early Failures 


In isolated instances, anodized gears failed in less time 
than non-anodized gears. These failure were caused by 
imperfectations in the material or by faulty fabrication 
In all early failures, powdered aluminum oxide was liberally 
distributed over the gear and inside the gear box. 

Some of the 
(his was traced to the 


deg | 


anodized gears were slightly warped 
(190 to 200 
for sealing the coating after anodizing to increas« 
Since this is unnecessary for 


gears not exposed in operation to the atmosphere, the 


Warping then 


hot water immersion 


the corrosion resistance. 
hot water immersion process was deleted 
decreased significantly. 

Most follow a pattern when 


properly made. First, there is a run-in phase where slight 


gears well-defined wear 
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wear is observed as a small increase in clearance between 
engaging surfaces. Sharp edges and surface imperfections 


residual stresses 


surface 


ire burnished smooth and 


compressive 
ire induced in the microscopic of the 
This is followed by a phase which begins when the 
contact area is mechanically stabilized. No additional 
wear takes place during this phase. Finally, 


of the contact area fatigues, wear in 


contact 


irea 


measurable 
vhen the 
creases sharply and the gear fails. 
Anodized gears should follow the 
failures of anodized alu- 
minum One 
failure occurred in less than one hour while transmitting 
950 Microscopic examination revealed 


surfaci 


same general wear 


three 
a startlingly short time 


pattern. However, two or 


gears occurred in 
2 oz-in. at rpm 
sharp external corners on some of the teeth. Since anodic 


oatings tend to peak on such sharp edges, it can be 


- 


Fig. 7—Comparison of hand and machine de- 
burring operations on teeth of aluminum gears. 


issumed that failure was caused when peaks of aluminum 
oxide were ground off and distributed over the gear teeth 
Subsequent tests verified this assumption 

To obtain th« benefit from anodizing, the 
surface of the gear teeth must be properly prepared. Surface 
refinement of the contact area can be improved to below 
16 rms micro-in. by a shaving operation following the 


generating of the teeth. Deburring is critical; a new tech- 


greatest 


nique was devised to remove the coarse burrs without mar- 
ring the working profile of the tooth. Fine burrs are then 
removed by a brush charged with an abrasive which also 
produces radii on all external corners. The entire procedure 
automatic machine which controls all 
external radii to 0.003 and 0.007 in. 
Fig. 7 compares results between hand and machine debur- 


ring operations. 


is done on an 


corner between 


Cleanliness is also important. Anodizing will be im 
perfect if the surface of the aluminum is contaminated by 
embedment of foreign particles or handling by human 
hands. After final machining, gears should be cleaned by 
ultrasonic means followed by an agitated wash in a solvent 
which leaves a minimum evaporation residue. Subsequent 
to the solvent wash, the use of clean cotton gloves when 
handling the gear is recommended until the gear has been 
anodized. 


EDITOR’S NOTE—Although the effect of lubrication on gear 
life is indicated in Table I, emphasis of the above article is on 
the effect of surface finish and error-in-action on gear life. To 
calculate lubrication cooling 
components for the lubrication system, such as pumps, strainers, 
filters, relief valves, and coolers, see “Lubrication of High 
Capacity Gear Drives”, May 1956 page 173. 


and requirements and to select 


Methods for specifying and measuring the size and tolerance 
of precision gears will be the subject of an article to appear 
shortly. Included are descriptions and evaluations of the AGMA 
and modified AGMA systems. 


In a new German gear manufacturing process, teeth are press- 
forged to sufficient accuracy to require no machining. For de- 
tails on materials accuracy and cost comparisons, see 
“Finished-Forged Gear Teeth Now Used in German Autos”, 
May 1956 page 180. 


Use of 


used, 


statistical methods in the automobile industry to 
analyze gear tooth failures due to bending, pitting and scoring 
is described in “Balanced Design for Case-Hardened Gears”, 
March 1954 page 202. 

How size influences accuarcy of angular transmission, manu- 
facturing tolerances, backlash, center distance and contact ratio 
is discussed in “Effects of Size on Gear Design Calculations”, 
April 1954 page 129. 

A new concept of designing intermittent spur gears to avoid 
interference and bending problems is described in “Intermittent 
Spur Gears,” February 1954 page 175. 

A series of short-cut methods and design charts to reduce 
time in gear design have appeared in recent issues. “Design 
Charts for Precision Gears,” October 1955 page 209, determine 
minimum face width necessary to transmit a torque. 
“Bearing Loads on Gear Shafts,” June 1955 page 209, presents 
a simple, fast and accurate method of calculating both direction 
and magnitude of bearing loads. “Avoiding Gear Tooth Inter- 
ference,” November 1954 page 207, gives graphs and method 
for calculating maximum diametral pitch that can be used with- 
out undercutting or using non-standard tooth forms. “Formula 
for Epicyclic Gear Train of Large Reduction,” December 1954 
page 213, describes a planetary gear system using six gears to 
obtain a high reduction. “Whole Number Solutions of Inde- 
terminate Equations for Gearing,” May 1954 page 198, describes 
an old but little known method of using “Diophantine Equa- 
tions for determining number of teeth for each gear of a train. 


given 
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PhotoStress 


A new technique for photoelastic stress analysis for observing 


and measuring surface strains on actual structures and parts. 


PHOTOSTRESS is a photoelastic experimental stress analysis 
technique in which the structure to be stress-analyzed is 
coated with a special clear plastic that becomes doubly 
refractive when stressed. Under polarized light the overall 
distribution of surface strains appear as black and color 
fringes in the plastic. 

By means of PhotoStress plastic and specially designed 
reflection polariscopes of varying sensitivities magnitude 
and direction of principal strains can be observed, recorded 
on an oscillograph, photograph or film, and measured: 

1) at any point on the surface provided it is accessible 

to light; 

2) when resulting from static or dynamic loads (alter- 

nating loads, centrifugal forces, vibrations or impact) ; 
rubber, 


3) in metals, concrete, wood, glass, plastics, 


stone, etc.; 
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PhotoStress, Inc. 


Section of a sheet pile, 

used to form the walls of a cofferdam, 
loaded in tension beyond 

the elastic limit. The isochromatic 

fringes reveal the elasto-plastic strain 
distributions. Analysis of this section 

is described in more detail in 

Case Study No. 1 at the end of this article. 
(Sheet pile developed 

by the Lorraine-Escault, France). 


4) for any stress-gradient; 

5) irrespective of size or shape; 

6) when corresponding to elastic and plastic deforma- 
tions up to the point of rupture; 


E 


) at temperatures ranging from: —67 to 284 F; 
8) over extended periods of time; 
9) whatever the atrr ospheric conditions; 
10) when immersed in liquids (water, salt water, oil, 
gasoline); 
11) in plant, field and laboratory. 

Principle of the PhotoStress method is credited to Mes- 
nager (1930) who was unable to obtain practical results 
because he used glass as the birefringent layer. Subsequent 
attempts were made by experimenters in various countries 
but it was not before 1953 that, in France, plastics were 


developed which adhere to all kinds of structural materials 
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I — Photostress Plastic Selection Chart 


3) 

Limit of linear | Strain-optical 
strain-optical constant, 
response e, K 


0.040, 0.080 9 0.1 
or 0.120 


Thickness 
t, in 








0.040, 0.080, 
or 0.120 


from 0.004 
to 0.120 


from 0.004 
to 0.120 





~ 30 to 50 % 





*Used only for rubber 


and whose optical-strain constants are at once stable with 
time and large enough to permit commercial applications 
in both the elastic and plastic range of deformation. 


Operational Principle 

The part or structure to be stress-analyzed is coated with 
a thin layer of a transparent photoelastic plastic. When a 
load is applied, strains are transmitted to the plastic coat- 


ing which then becomes doubly refractive. This change, 
or birefringence, is directly proportional to the intensity of 
stress. If a reflective surface is provided on the structure, 
or on the face of the plastic bonded to it, birefringence can 
be observed using polarized light in an especially-designed 
instrument called a reflection polariscope. When examined 
in the field of polarized light of the instrument, black and 
colored fringe patterns are seen which reveal the complete 
geography of mechanical strains in the structure and can 
be interpreted in terms of stress. 

This technique differs from conventional photoelastic 
techniques in that a transparent plastic is bonded to the 
actual part and stresses are determined under the actual 
loading system. Polarized light is reflected from the sur- 
face of the coated part instead of passing through a plastic 
model. The plastic coating behaves as an infinity of exten- 
someters of infinitesimal base-length distributed in a con- 
tinuous and homogeneous manner over the entire surface 
of the structure to be stress-analyzed. 


PhotoStress Plastics 


Applicable plastics are produced in liquid form or in 
sheets. Liquid and sheets differ materially in characteristics 
and use. The surface to which they are bonded should be 


Optical Principles and Definitions 


Fig. 1 — Crossed plane polariscope. P and A are polarizers. Trans- 
mission axis or plane of polarization in P permits predominant 
vibrations op in the vertical plane to reach A. The axis of A is at 
right angles to the axis of P so that the polarized light is cut off by 4. 


Polarized light. Light consists of trans 
waves propagated 
lines called rays. Ordinary light radiation 
is made up of vibrations lying in ali di 


verse along straight 
produced by / 
rections perpendicular to the direction of 
propagation as shown in Fig. |. This is 
unpolarized light. In plane-polarized light 
the directions of vibration are all parallel 
to one plane, called the plane of polariza 


Double 


brations in the vertical plane to reach A 
but, since the axis of 
to the axis of P, the plane polarized beam 
is stopped by A 


4 is at right angles 


Principal stresses. Maximum and mini 
mum normal stresses at a point. 


refraction 


A 


Unpolarized 
light 


Birefringent materia! 


Fig. 2— Unpolarized light is split into two plane-polar- 
ized rays at right angles, R, and R, by birefringement 
material. 


When a ray of light enters a doubly re- 
fractive material at normal incidence, the 
plastic under stress is split into two plane- 
polarized component rays which are vi- 
brated in the directions of the principal 
and travel at different 
velocities. This causes a relative retarda- 
tion, 8, as shown at (A) in Fig. 3. When 
the two rays reach the analyzer, compo- 


stresses, o; and os 


or birefringence. 


tion. Special materials 
izers transmit vibrations predominantly in 


known as polar- 


one direction called the polarizing axis or 
Polar 
oid sheets or Nicol prisms are examples 
of plane polarizers 


transmission axis of the polarizer 


Plane polariscope. Two plane polar 
izers P and A, called the polarizer and 
the analyzer respectively, form the heart 
of the plane polariscope. A can be ro 
tated relative to P. If the 
axes P and A are at right angles to one 
another the instrument is a plane crossed 


polariscope. P permits predominant vi- 


transmission 


Certain transparent materials such as 
crystals of calcite and mica demonstrate 
the phenomenon of double refraction 
They divide an incident ray of light into 
two beams having different 
through the material and 
dices of refraction 


speeds 
different in 
In addition, the two 
beams transmitted through the doubly re 
fractive materials are polarized at right 
angles as shown in Fig. 2 

In photoelastic stress analysis, polar 
ized light is used to reveal the presence 
of strains in special transparent materials 
These substances are not normally doubly 
refractive but become so when strained. 


nents parallel to the transmission axis of 
the analyzer pass through, the others are 
stopped. Thus in (B) components 
A, and A and oe. pass through the 
analyzer. Relative phase shift or retarda- 
tion, à, produced during the double pas- 
sage through the plastic is still present be- 
tween these two waves and gives rise to 
interference effects. 


only 


of c 


Isochromatic lines. When the two 
plane-polarized rays transmitted by the 
plastic coating are 180 deg out of phase 
colored or black lines appear which are 
known as isochromatic lines. When 
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clean and reflective. Polishing with emery cloth or even 
rough grinding is sufficient for inherently reflective surfaces 
or a reflective undercoat may be sprayed on before plastic 
application. When high accuracy is required of measure- 
ments on surfaces like wood or concrete a prepared plastic 
sheet that has one mirror surface may be used. 


Plastic Sheets 


Sheets are either clear, or metallized on one face. Three 
thicknesses are available, as listed in Table I; sheets are 
+0.0008 in. They have 
uniform strain-optical properties (coefficient K is the same 
at every point of the surface of any given sheet) and are 
free from internal stresses. Both are supplied as flat sheets 
or in contoured shapes provided there are no sharp dis- 
continuities. 


held to tolerances of approximately 


Flat or contoured sheets are bonded to the structure to 
be stress-analyzed with a special adhesive which is applied 
as any ordinary cement and dries in about 24 hours at room 
temperature. 

Two types of sheets are available differing in stretching 
capacity and strain-optical constant K: 

Type S 
percent and constant K is about 0.1 at room temperatures. 


Limit of linear strain-optical response « is 2.5 


maz 


Fig. 3—(A) Unpolarized light becomes plane-polarized 
after passage through polarizer P. Incident plane- 
polarized vibration op is divided into two component 
vibrations in the directions of the principal stresses 
c, and c, by birefringent material under load F. Their 
phase shift, or relative retardation, is 5. Only the 
components 4, and 4, parallel to the transmission axis 
of the analyzer 4 pass through. Their relative re- 
tardation is also 5. (B) Vector resolution: a) of OP into 
two vectors along g, and c, —in the stressed model of 
Fig. 3A or the PhotoStress plastic of Fig. 3C. b) of 
g., and g, into 4, and 4, respectively — in the ana- 
lyzer. (C) Diagram of path of light through a crossed 
plane reflection polariscope. 


monochromatic light is used, these lines 
are black. When white light is used, the 
patterns appear colored. as an 

Two sets of complementary fringes can 
be observed. By means of crossed Pol 
aroids fringes appear corresponding to 
ô 0, à, Ż\, etc. (dark field). By means are 
of parallel polaroids fringes appear cor 
responding to: à A/2, 34/2, etc. (light 


isoclinic. 


lines tangent 


to the polarizer, no light is visible at that 
point and a line of such points is known 
Most i 
white light is in the study of isoclinics 
With the aid of isoclinics it is possible to 
plot isostatics (stress trajectories), which 
to either 
stress at every point. 


When used on mechanical parts operating at or above 250 F 
this plastic can be stretched to 30 per cent, but the strain- 
optical constant K drops to approximately 0.01. Variation 
of K with temperature is provided by manufacturer in 
graphical form 

Type M-«, 
0.003 


is equal to 500 per cent and K is about 
This type is used for stress-analysis of rubber. 


Liquid Plastic 


Produced in the form of a viscous liquid this plastic can 
be applied to the surface of the structure in successive 
layers by brushing, dipping or spraying. The work-piece is 
coated with a layer, then heated. As soon as the plastic 
hardens a new layer is applied until a suitable thickness is 
reached. 

Two types of liquid plastic are available which differ 
in stretching capacity and strain-optical constant K. 

Type A—At room temperatures, the limit of linear 
strain-optical response e,,,, is about 3 per cent and constant 
K is approximately 0.1. 
sheet Type S. 

Type G 
response e,,,, is approximately 30 to 50 per cent. and K is 
approximately 0.02. 


In other respects it is similar to 


At room temperature, the limit of strain-optical 


Tronsmission 
oxis ( A 


|" Refiecting surfoce 
| 


are to be determined at a point outside a 
fringe. These are devices which artificially 
produce an isochromatic fringe at any 
given point of the birefringent plastic 
Underlying principle of better-known 
compensators consists in: 1) adding or 
subtracting a “known birefringence” (usu 
ally by means of a calibrated quartz 
wedge) to the “unknown birefringence” so 


important use of 


the c, or c 


field) 


A nonuniform strain variously 
colored striations and patches which, on 
analysis, indicate the magnitude of differ- 
between the principal stresses, 
Magnitude of the principal 
stresses controls the degree of birefring- 
ence and, therefore, the extent to which 


the polarized rays are out of phase 


yields 


ence 


lo a:) 


Isoclinic lines. When the plane of inci 
dent polarized light coincides with the 
direction of one of the principal stresses, 
the light passes unimpeded through the 
plastic. If the analyzer is at right angles 
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Circular polarization. In some investi- 
gations, isochromatic lines can be exam 
ined more easily when black isoclinic 
lines are removed. This can be done by 
placing a quarter-wave retardation plate 
between each polarizer and the part 
coated with plastic. The combination of a 
polarizer and a quarter-wave plate yields 
light that is nondirectional in nature and 
is known as circularly polarized light 


Compensators. Compensators are used 
if the number of isochromatics obtained 
by means of the crossed or parallel plane 
polariscope is insufficient. or if stresses 


as to cut off the light; or 2) transforming, 
by means of a quarter wave plate, the 
elliptically-polarized light emerging from 
the plastic into plane-polarized light and 
then quenching the latter by means of the 
analyzer 


Stress patterns. In practice there are 
two specific problems to be solved by in 
strumentation and analysis in each stress 
investigation: (1) production of isoclinics 
from which stress directions in plastic are 
derived, and (2) production of isochro- 
matics from which differences between 
principal stresses are determined. 





Nomenciature 


photoelastic or stress-optical 
coefficient of the plastic. 
modulus of elasticity. 
strain-optical coefficient of the 
plastic. Relates optical effect 
in plastic (birefringence) to 
mechanical effect (strain) 


principal indices of refraction 
of Fresnel’s ellipsoid of in- 


thickness of plastic coating 
work-piece symbol 


relative retardation of two 
component plane-polarized vi- 
brations perpendicular to each 
other and traveling in the plas- 
tic with different velocities 
which result from splitting an 
incident plane-polarized ray as 


normal to the plastic. 

relative retardation corre- 
sponding to an incident ray 
oblique to the plastic; plane of 
incidence 01 or 02. 


birefringence of the plastic. 
principal strains. 

angles of incidence corespond- 
ing to measurements of ô. 


dices resulting from the de- it enters 
formation of the plastic P. 


p plastic symbol. 


relative 


Plastic Selection 

Selection of proper plastic is governed by the shape, sur- 
face, and rigidity of work-piece and by the estimated maxi- 
mum strain to which the work-piece will be subjected dur- 
ing the test. 

Shape of work-piece will determine whether the Photo- 
Stress plastic should be in sheet or liquid form. Sheets 
should be used whenever possible because the thickness is 
constant and they can be bonded to the surface at room 
temperature. Liquid should be used for analysis of small 
parts; of structures having closely-spaced rivets, fillets, or 
recesses with very small radii; and whenever it is impossible 
to cement a pre-fabricated strip to the structure. It is also 
advocated when the elongation is greater than 2.5 per cent, 
e. g. for studies on the behavior of sheet metal during draw- 
ing or laminating, the rupture of soft steels, and for prob- 
lems involving extreme plastic deformations 

Nature of work-piece surface, whether reflective or non- 
reflective will determine whether the plastic should be 
transparent (standard sheets or liquid), or metallized (mir- 
ror sheets) 

Rigidity of the work-piece will determine thickness of 
the plastic. The greater the thickness, the greater the over- 
all sensitivity of measurements, but too great a thickness 
may affect the rigidity. 

Estimated maximum strain to which work-piece will be 
subjected during the test will determine, by comparison 
with the «,,,, listed in Col. 4 of Table I, what type of plastic 
should satisfy this test condition. 


Measurement of Birefringence 

Birefringence 6/21 is obtained by the separate measure- 
ments of t and 5. Thickness of plastic sheets is given within 
+ 0.0008 in. by the manufacturer. 

Thickness of the liquid coating can readily be measured 
with any of the thickness gages available on the market or 
with one of the Small Field Meters described below. Two 
vernier readings are taken: one after focusing the instru- 
ment on the surface of the structure and the other after 
focusing on the surface of the plastic coating (previously 
identified by means of a small pencil mark). The difference 
between the two readings provides the thickness of the plas- 
tic coating with an accuracy of approximately | per cent 

Measurement of 8 under normal incidence determines 
principal stress difference (0,-0,),, and under oblique inci- 


170 


normal to coating 


retardation corre- 
sponding to an incident ray 


Poisson's ratio. 
principal stresses. 


“secondary” principal stresses 


dence the principal stresses o,» and ow. 

There are three methods of determining ô: 

1. — By counting the number of fringes (fringe order) ob- 
tained either with a crossed polariscope (integral fringes), 
or, a parallel polariscope (half-order fringes), or by obser- 
vation of colors 

2.— By compensation. 5 of intermediate fringes is meas- 
ured by means of a goniometric method for measuring 
angles wherein the analyzer is rotated relative to the com- 
bination Polaroid-quarter wave plate. For more accurate 
measurements a Babinet compensator or an elliptical com- 
pensator is used. 

3.— By photometric measurements with a photo-cell. 


Measurement of Directions of Principal Stresses 


Directions of the principal stresses are determined by the 
isoclinics. Every PhotoStress meter permits the measure- 
ment of these directions either point-per-point (Type SF/Z) 
or in a continuous manner in the entire field (Type LF/Z). 
Accuracy of the measurement of these directions is + 1.5 
deg for visual methods and 0.3 deg when using Type 
SF/Z, Model CEL equipped with a phototube. Table II 
lists the various instruments available, their sensitivity and 
range of measurement. 


Measuring Instruments 


Selection of proper instrument is governed by plastic 
thickness t, strain-optical constant K and by the minimum 
strain e,,;, it is required to measure. Any instrument whose 
constant D, satisfies the relation D, € D, where D 
€»intK can be used for the analysis under consideration. 

The simplest polariscope consists of a Polaroid plate P 
and a quarter-wave plate Q which has its optic axis set at 
45 deg to the principal plane or transmission axis of the 
polarizer. It is placed against the plastic coated structure 
and exposed to a light source. 

When Polaroid plate Q is between the quarter wave 
plate and the structure the unit behaves as a parallel plane 
polariscope with a light-field as shown at (A) in Fig. 6. 
The polarizer also serves as analyzer. Every point at which 
directions of stresses are 45 deg to the transmission axis of 
the Polaroid will appear in pure color (isochromatic fringes) 
and will correspond to the condition: 


A 
ò (2K t D; where K 0, 1, 2, etc. 


Product Engineering — September, 1956 





Mathematical Derivation 


3 


Fig. 4 


Normal Incidence 
In any 
ficial oi 


material 
temporary 
relative 
to principal 
mann's equation 


stressed, 


(n n € 


or 


Rotation 6 


which 
birefringence 
retardation ô is 


stress-difference by 


3 


exhibits artı 
when 


related 


New 


(a 


Note that the formula calls for 2t because 


light is reflected from the surface of 


work-piece, 

twice 
Since 

sidered 


passing 


only surface 


here, o; is 


Hooke's general expressions for 


become 


lherefore 


g 


le 


7 


(a 


through 


stresses 


equal to 


the 
the plastic 
are con 
zero and 


strains 


) 
A 


Combining this equation with Eq (1) 


s i 
MI (/ 


Since the plastic follow 


H 


Hp) 


s exactly the de 


formations of the work-piece 


(e 


so that 
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of axis of principal stresses. 


Inspection of Eq. (4) shows that the 
p-incipal stress-difference in the structure 
can be found by 


measuring the bire 


fringence 8/2¢ of the 
the factors / 


known 


plastic, provided 


and K are al 


three 
ready 
Oblique Incidence 

Let 1, 2, the 
principal stresses (Fig. 4) 


and 3 be directions of 
The plane of 
the plastic coincides with plane | 2 


and the principal stress o 
to this 


perpendicular 
plane is zero in surface problems 
Analysis of a plane-polarized light wave 
parallel to plane 1 


direction 


2 (ray of light in 
3) provides the principal stress 


difference (o o-). When the system of 


E4539 through an 


axes rotated 


angle 
6,, around axis 1; 3 

Now 
along direction 3 
plane-polarized 
j 


between 


moves to 3' and 


moves to the light ray travels 


and analysis of the 
parallel to plane 
provides the difference (o ar) 
the principal 
“secondary” principal stress ø» (the wave 
front of the vibration cuts the ellipsoid of 


indices in a 


wave 


stress o, and the 


"secondary" which 


A simi 


ellipse, 
contains only one principal axis) 


lar rotation about 


axis 2 determines 


to ao.) 
The 


lo Or) 


relationship between (ae A 


, and angles @,,, 6. and principal 


stresses o, and e. may be derived from 


Fig. 5 (Mohr's stress-circles) 


o: cos 6 


cos 6 


Where ô 
dations 


and ôs: are the relative retar 
corresponding to the 
about axes 1 and 2 (analysis in planes 
l 2' and I’ 2) and 6$ 


rotations 


and 6,. are 


Fig. 5— Mohr's stress-circles. 


the angles that correspond to these rota 


tions. The thickness of the plastic through 


which light 


passes s nOW ’t/ cos 8. M 


and, if @ 


When a 


i 
oblique incidence 


taken 


Eq 6a) and a measure 


measurement 1s under 


ment under normal incidence (Eq | 


It is sufficient to measure 
and ô 


values 


and ĝss, or 
in order to obtain separate 
both in magni 
tude and sign, from which values for (¢,). 
and (a+). 


for (o,), and (a;) 


may be derived 


Note that under oblique incidence the 
reflection from work-piece give a 
birefringence that depends on the nature 


will 


of the surface as well as the angle of in 
cidence 
of error 


In order 
from calculations, two sets of 
measurements should be taken in differ 
ent planes of incidence, 01 and 02 
and $'.. 


to eliminate this source 


one 


set, à under load, and another 
load, ô and ô Then the 


true relative retardations are, respectively 


under no 


and 





4luminum 
olate 


TABLE II —Photostress Meter Selection Chart 


Strain Sensitivity,* 
minimum measurable 
strain, microinch per in 


Designation 


Measurable range* 
in terms of e, 
microinch per in 


Meter constant, Dx 


To be used for 
microinch 





PQ/Z (portable) 
— LF/Z STATIC f 
(portable) 


~ LF/Z— DYNAMIC 


20 to 5x10* 


20 to 5x10 —— 024 


~ Observations of stress distributions 
ee cd on small surfaces; in static tests. 


0.24 Observations of stress distributions 
and measurements of §; in static 
_ tests 


Observations of stress distributions 
and measurements of § on small or 
large surfaces; in dynamic tests; 
stroboscope photography (white or 
monochromatic light); films (color or 
black-and-white) 








-— SF/1— BAB 


SF/Z — ELL 


SF/Z — CEL 


01/2 s l ~ -]0 to 1500 


*For K 0.1 and t 0.120 in., at room temperatures 


All other points will be "washed out" or they will be 
completely colorless if directions of stresses coincide with 
those of the Polaroid axis. 

Values of (c,-o,) may be determined along half order 
fringes corresponding to relative retardations of odd multi- 
ples of half wave lengths. Each fringe is the locus of points 
of constant difference of principal stresses. Approximate di- 
rections of the principal stresses may be estimated. 

If the quarter-wave plate Q is placed between the work- 
piece and Polaroid P, plane-polarized light transmitted by 
Polaroid P is circularly polarized when passing through the 
quarter-wave plate as shown at (B) in Fig. 6. After it has 


poz S 


PhotoStress viewer 


Fig. 6— Arrangements of Polaroid and quarter-wave plates 
in a plane parallel polariscope (A) and a circular crossed 
polariscope (B). ^ duraluminum plate (drilled with five 
holes) was stretched beyond the elastic limit and viewed 
with the PhotoStress Meter PQ/Z in circularly polarized 
light. Fringes appear irrespective of meter orientation. 


172 


10 to 1500 - 
0.1 to 10 


0.001 to 100 


Reflecting sur foce 





Point-per-point measurements of 
— 00012 and t; in static tests 


0.000012 


~_ Point-per-point determination of 6; 
generally in dynamic tests 


Point-per-point determination of the 
value of each principal stress g, and 
Oz, Under oblique incidence; in static 
tests 


passed through the plastic coating, been reflected from the 
surface of the work-piece, passed a second time through the 
plastic, this circularly polarized light is again plane-polar- 
ized upon passing a second time through the quarter-wave 
plate Q. Now, however, its plane of polarization is 90 deg 
to that of the incident plane of vibration. The system be- 
haves as a crossed circular polariscope and fringes will ap- 
pear irrespective of the orientation of the Polaroid-quarter 
plate combination and will correspond to a relative retarda- 
tion: à KA. 

In conclusion this instrument permits determination of 
the approximate direction of principal stresses and magni- 


Reflecting surfoce 
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Polarizer P 


3 
Illuminator 


Analyzer A 


tude (c,-c,) of the principal stress difference along the half- 
order fringes (5 corresponding to A/2, 3A/2, 5A 
along the integral fringes (6 corresponding to 0, A, 2A, 3A). 

It is also possible to determine approximate magnitude of 


stresses by means of the tints observed. These tints corres- 


2) and 


pond to Newton’s colors for which the value of the relative 
retardation can be found in reference books 

This PhotoStress-Viewer (PQ/Z) is used only for ap- 
proximate analyses. Its average accuracy is: 10 deg for 
directions of principal stresses and, + 8 x 10° for magni- 


tude of strains. 


Large Field Meter for Static Tests 


This portable instrument, Fig consists of an illumi- 
nator equipped with an adjustable optical system and two 
polarizers P and A lying in the same plane. Polarizer P is 
placed in front of illuminator and the observer looks at the 
work-piece through analyzer A. The rotation of each Polar- 
oid about its axis can be independent or synchronized with 
that of the other. In addition, the instrument includes two 
quarter-wave plates Q, and Q, which can be placed in front 
of P and A respectively or swung out of position. 

Two sets of fringes are seen through this analyzer. A 
set of colored fringes (under white light) called isochro- 
matics and a set of black fringes called isoclinics. The iso- 
chromatic gives magnitude of difference of principal 
stresses and the 
stresses. These lines can also be plotted directly on the sur- 
face of the plastic. (See Case Study No. 2). An isoclinic cor- 
responds to each angular position of P and A when these 
are at 90 deg to each other. Therefore, if P and A are ro- 
tated through a 90 deg angle, all the isoclinics will be ob- 
served successively. The isostatics or stress trajectories can 
be plotted with the aid of these isoclinics. 

Schematic diagrams showing the operational principle of 
the two different arrangements of this system are shown in 
Fig. 7. Note that diagram (A) is valid for any position of A 
relative to P and not only for 90 deg as implied by the des- 


ignation Crossed Plane Polariscope. 


isoclinic gives directions of principal 


Product Engineering — September, 1956 


—— Quorter wave plates 


A oe 


| 


Fig. 7— Diagrams of light 
paths through Photo-Stress 
Meter LF/Z as a crossed 
plane polariscope (A) and 
as a circular crossed polar- 
scope (B). 


Htt 
m 


Reflecting B 
surfoce Q, 


P 


Q , 25 
sé 


¢< 38 | 45? DA 


Reflecting 
surface (B) 


This is a universal instrument permitting qualitative and 
quantitative stress analysis as follows 

Qualitative analysis permits determination of the location 
of the stresses by observation of the whole field of stress 
patterns which highlights the dangerous areas in which 
fringes are close to one another hence stress-gradients are 
high 

Quantitative analysis permits determination of magnitude 
of principal stress difference (o,-e,) (isochromatics); direc- 
and 0, 
drawing of curves tangent at every point to either the e, or 


tions of principal stresses ec, (isoclinics), and the 
d, Stress (isostatics or stress trajectories). 

Isochromatics can be obtained with either of the two ar- 
rangments shown in Fig. 7. With (B), however, isoclinics 
are no longer present in the field of observation and study 
of the isochromatics is facilitated. 

Let B be the angle between the transmission axes of P 
and A. Then if 8 
observed are 


90 deg, the polarizers are crossed. The 


fringes integral fringes corresponding to 
ò kà. 

If 8 0, 
served in this case are half-order fringes corresponding to 
5 (2k + 1) A/2. 

If 0<8<90 deg, A is rotated relative to P (goniometric 
compensation) under circularly polarized light until the 


the polarizers are parallel. The fringes ob- 


angle it makes with P is B. The fringes are fractional-order 
fringes corresponding to à kA -— 84/180. 
Isoclinics are obtained only under plane-polarized light. 





Photoelectric cell 


Amplifier 


Milliammeter 


me eg W 


Polariscope 
illuminator 


Transformer 


Fig. 8 — Diagram of light path through Photo- 
Stress Meter SF/Z (crossed plane polari- 
scope). Photograph shows unit with photo- 
cell attachment. 


Isostatics. With the information obtained from the plot- 
ting of the isoclinics it is possible to draw auxiliary curves 
called isostatics or stress trajectories which are everywhere 
tangent to either the a, or a, stress. 

To find the direction of the principal stress at x. Find 
the isoclinic of the proper parameter or inclination passing 
through x by rotating the crossed plane polariscope (A) 
until is reached where a black line (isoclinic) 
passes through x. For this position, say P,, then, the direc- 
tion of the principal stress ø, at x coincides with the trans- 
mission axis of the polarizer and if a reference position P, 
is chosen, this position P, may be defined by angle P^, P, 
which is called the parameter, or inclination of the isoclinic 
The direction of e, coincides with the transmission axis of 
A, A,. At every point of this isoclinic the directions of the 


principal stresses are constant and coincide with P, and 
A 


a position 


n 
To find the magnitude of the principal stress difference 
at x. Find the isochromatic passing through x, located be- 
tween two fringes of fringe orders k and (k 1), by rotat- 
ing analyzer A relative to P (goniometric compensation). P is 
maintained stationary at the position P, and quarter plates 
Q, and Q, are swung into position in order to obtain ar- 
rangement (B). As A rotates, the isochromatics move in the 
field. Hence A should be 


rotated until an isochromatic 
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passes through x. Let 8, be the corresponding angle de- 
fining the positions of A. Magnitude of principal stress dif- 
ference at x is obtained by adding to kA or subtracting from 
(k + J)A, the relative retardation à, corresponding to 


B,. 8, = B,A/180. 


Large Field Meter for Dynamic Tests 

This instrument is similar to the static meter described 
above in arrangement of Polaroids P and A and quarter- 
wave plates Q, and Q,. Its field of light and its field of ob- 
servation are, however, much greater 

It can be fitted with a stroboscope for observation and 
measurement of alternate loads or with a floodlight and a 
high-speed camera for recordings, in black-and-white or 
color, of the stress-patterns caused by dynamic loading. 

A special telescope, which can be mounted on the instru- 
ment or used independently, is fitted with a Babinet com- 
pensator so that an observer can analyze from a distance 
stress concentrations on small surfaces. 

For recording isochromatics on photographs a mono- 
chromatic source should be used. When the order of iso- 
chromatic fringes exceeds a certain number (for example, 
three or four) the monochromatic light source becomes in- 
dispensible to compensate for loss in definition inherent in 
higher order fringes. 
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Fig. 9— Alternate attachment for meter SF/Z, 
an elliptical compensator, shown schematically. 


Small Field Meter 


This instrument is used for point-per-point measurements 
It may be adapted with a Babinet Compensator, an Elliptical 
Compensator or with a Photoelectric-cell. In Fig. 8 the light 
beam coming from source S passes through Polaroid P which 
plane polarizes the light in the op direction (small arrows). 
After reflection on glass plate G, the light rays pass through 
the plastic coating pc, are reflected from the surface of the 
metal or of the work-piece made reflective w, 
again through the plastic layer. Artificial birefringence, 
caused by deformation, resolves the plane-polarized vibra- 
tion op into two vibrations at right angles to each other, | 


and pass 


and 2, corresponding to the directions of principal stresses 


and characterized by the principal indices of refraction n 
and n, of Fresnel’s ellipsoid of indices caused by the defor- 
mation. The velocity of propagation of light is different in 
these two directions, therefore the two waves will have a 
relative retardation. After traversing glass plate G, the two 
waves pass through a compensator C and an analyzer A 
before reaching the eye of the observer or a photoelectric- 
cell. Compensator C makes it possible to measure the rela- 


tive retardation ô. 


Babinet 
compensator 
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Selection of the adapter to be used is governed by the de- 
sired sensitivity, €min, Or minimum strain to be determined. 
If €nin 10° (for K 0.1 and t 0.120 in.) a compen- 
sator of the Babinet type should be used 

To determine à with this type of compensator, the ellip- 
tically-polarized light emerging from the plastic must recon- 
vert into plane-polarized light. This is done by means of a 
wedge of quartz (Babinet Compensator) whose relative re- 
tardation (N, N,) X t,.,,,; ls known at every point 
N, and N, are the principal indices of refraction of the 
quartz and : the thickness, which varies according to the 
position of the wedge in relation to the ray of light. The 
quartz wedge is adjusted to shut off the light. Relative re- 
tardation in the plastic pc — (N N,) X 2t, is then 
equal to the relative retardation in that particular section 
of the calibrated compensator, à (N N,) X t, 

When «t,,;, 107 (for K 0.1 and t 0.120 in.) a 
compensator of the elliptical type should be used. This 
compensator, shown schematically in Fig. 9, consists of a 
Polaroid A and a half-wave plate H which is rigidly 
coupled to it and which covers only half of the field of ob- 
servation. The optic axis of plate H makes a small angle B 
with the transmission axis of the analyzer. The field is di- 
vided into two zones by a thin line which is the image of 
the edge of plate H. 

Before loading, the work-piece compensator is rotated 
about axis xx’ in order to obtain the same intensity for 
both half-fields. A quarter-wave plate Q is then placed in 
front of the compensator and rotated about xx’ so as to 
maintain this equality. When the work-piece is loaded, the 
plastic becomes birefringent and the equality no longer 
exists. The angle through which the compensator must be 
rotated in order to re-establish the same intensity is propor- 
tional to the relative retardation ô. 

When t, 10° (for K 


0.1 and t 0.120 in.) a 


Fig. 10— Diagram of light path 
through PhotoStress Meter O1/Z. 


Reflecting 
surface 





photoelectric cell and amplifier are required. This adapter 
permits observations and measurements with a compensator 
to be made concurrently with photometric measurements. 
Variation in intensity of photoelectric current resulting 
from a variation of the birefringence is measured: 1) in 
static tests, by means of a null method using a milliammeter 
and a compensator, or, a deviation method using the meter 
alone; 2) in dynamic tests, by means of an oscilloscope 
This instrument is generally used in conjunction with 
measuring instruments based on the use of the plastic as a 
pick- 


It may be used for measurements where the rela- 


strain gage as in torsiographs, dynamometers, pressi 
ups, etc 
tive retardation à is very small (when « or t are small), and 
for dynamic tests 

At any given point of the surface, the intensity of light 
transmitted by the plastic is usually not zero. The field is 
not dark. By rotating the crossed Polaroids P and A as a 
unit, by means of lever L about the optical axis of the in- 
strument, a position can be found for which the field is 
dark. For such a position, the directions of the axes of the 
Polaroids, which are known, coincide with the directions of 
the principal stresses at the point under study. 


Oblique Incidence Meter 


This instrument is used for point-per-point determination 


of the value of each principal stress under oblique inci- 
dence. Fig. 10 is a schematic diagram and photograph of 
this instrument. 

The light beam, coming from source $ passes through 
Polaroid P, a prism K whose index of refraction is the same 
as the plastic's so that the beam passes through it without 
any refraction, and plastic coating pc. It is then reflected 
from the surface of the work-piece w, passes again through 
plastic pc, prism K, a system comprising a compensator C 
(generally Babinet) and an analyzer A, and, finally, it enters 
the eye of the observer. 

The measurement of 8 under oblique incidence makes 
possible the determination of the value of each principal 
stress a, and o,. This instrument is used only for measure- 
ments on flat parts or parts that have a large radius of 
curvature. 


Calibration 


It is possible to subject a known strain to a test specimen 
coated with the plastic to be calibrated. Relative retardation 
resulting from this strain is measured and application of the 
formula 6/2¢ K (e€, «,) permits verification of the 
value of K and the determination of variations in K which 
might occur as a result of wide temperature changes during 
test. 


In addition to advantages already listed, 
the PhotoStress Method 

(1) — Is equivalent to an infinity of in- 
finitesimal rosette strain gages distributed 
uniformly and continuously over the en- 
tire surface of the actual structure or 
body to be stress-analyzed. 

(2) — Permits the direct observation of 
the overall stress-distribution 

(3) — Permits the recording of the 
phenomena on: the PhotoStress 
bonded to the structure; photo 
films of the latter; oscillo 


stress 
plastic 
graphs or 
graphs 
(4) — Permits determination of magni 
tude and sign of the two principal stresses 


(1) —Stresses cannot be measured in 
areas of an assembly which are inaccess- 
ible to light. Residual strains, however, 
can be measured if a component part, 
stressed beyond the elastic limit, becomes 


accessible to light after dismantling 


EDITOR'S NOTE: Further 
may be from Marc 


Rockefeller 


this process obtained 

Wood International, Inc., 30 

Plaza, New York 20, N. Y 
Recent articles appearing in 


field of 


Product En 


gineering in the Strain measure 
ments were 
Analysis,” A. J 


Phillips, Jan 


“Experimental Stress 


Durelli and E. A 
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information on 


1955 page 


Advantages 


e, and e: (oblique incidence) 

(5) — Establishes the value of the differ- 
ence (o, v.) in principal 
hence, the maximum shear-stress (normal 
incidence) 

(6) — Gives the directions of principal 
trajectories 


stresses 


stresses. Isostatics or stress 
may be plotted. 

(7) — Permits measurements of strains 
varying from 10 to 0.001 microinch per 
inch depending upon the meter used 

(8)— Permits measurements of large 
strains up to 3, 50 or 500 per cent, de 
pending upon the PhotoStress plastic 
used 


(9) — Makes possible measurements on 


Limitations 


(2) — The strain-optical constant varies 
for temperatures outside the range of 44 
to 80 F. Corrections can be made for such 
temperatures 

(3) — An exceptionally wide tempera- 
ture variation during a test may result in 


182. Criteria for 
available 


determining which of the 


many techniques to select for a 
given problem 
Gage Ros- 


Lissner, July 


"Stress Equations for Strain 
ettes," C. C. Perry and H. R 
1955 page 207. Table of equations conve- 
nient for calculating significant stresses from 
measured strains for three types of problems. 


"Predicting Elastic Failures," Burton Paul, 


surfaces ranging in size from crystalline 
grain to any large surface. 

(10) — Provides a means of following 
the life-history of the stresses in any com- 
ponent part, assembly or entire construc- 
tion — from the moment it is coated with 
plastic. 

(11) — Makes possible the determina- 
tion of yield point of materials or struc- 
iures; with a high degree of accuracy. 

(12) — Makes possible observation and 
measurements of stresses from a distance. 

(13) — Permits telemetering. 

(14) — Permits automatic 
ments. 


measure- 


a parasitic birefringence caused by the 
difference in expansion between the work- 
piece and the plastic. In this case, it may 
be necessary to take a measurement of 
the relative retardation before and after 
loading. 


Mar 1956 page 178. Five requirements for a 
practical theory for elastic failure; graphical 
methods for theories based on distortion 
energy and maximum normal stress. 

"Strain-Gage Sensitivity Control," Peter K. 
Stein, Jan 1956 Mar 1956 page 
196. How to apply an adjustable resistance 
to simplify calibration and correct for system 
errors. 


page 200, 
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Actual test-piece after rupture under an approximate load of 7,700 
pounds. Noie that the complete fracture at point 4 and the incipient 
fractures at points B, C, D correspond to the points of maximum 
stress, and forecast as potential points of failure as a result of the 
analysis of the isochromatics. 


Case Study No. 1 


Problem — Determine strain distribution in elastic and 
plastic ranges of deformation and the elastic limit of a 
sheet pile to compare the merits of its design with those of 
another sheet pile and to determine the maximum service 


load in the elasto-plastic range of deformation. 


Solution — The coated with Standard 
Plastic Type S (sheet 0.120 in. thick), placed in a testing 
machine and load increased up to point of rupture. Obser- 
vations were made and photographs and films of the 
isochromatics (see headpiece illustration at beginning of 
article) taken through PhotoStress Meter— Type LF/Z 
Dynamic, under monochromatic light. A point-per-point 
determination of the stresses was established with the aid 
of PhotoStress Meter SF/Z-ELL. 


test-specimen was 


Case Study No. 2 


Problem — Make a stress analysis of the tail section of a 
guided missile for various loading systems corresponding to 
elastic and elasto-plastic deformations. (Photographs and 
data released by special permission of the French Ministry 
of National Defense, Permit No. D.M. 24 677 S.T. 
D.E.F.A.—N.A.D., dated April 10, 1956. Study 
under the supervision of Berthier. 

Solution — Sixteen flat or contoured sheets, Type S, 0.080 
in. thick, representing a total area of 32 sq ft were bonded 
to the surface of the missile standing upright and rigidly 


made 


secured to a steel frame. 

PhotoStress meters LF/Z-Static, for 
whole-field observations and measurements of ô by direct 
plotting of the isochromatics, and LF/Z—Dynamic for 
recordings on photographs and films of the whole-field or 
the most highly-stressed areas. SF/Z—BAB, for point-per- 
point measurements by means of a Babinet Compensator 


selected were: 


in stress-concentrated areas. 

Static loads were applied by means of horizontal hy- 
draulic jacks mounted on the frame supporting the missile, 
located and dimensioned to simulate aerodynamic loads. 
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Plot of the tangential stresses for the free boundaries of the sheet 
pile based on data derived from study of isochromatics. Magnitude 
of tangential stress at a point is plotted on the normal to the bound- 
ary at this point. 


"at 


Compression 


Sheet pile in ten- 
sion in a testing 
machine and 
PhotoStress Me- 
ter — Type SF/Z- 
ELL. Note that 
the pile is tested 
in tension by 
means of two 
interlocking sheet 
sections which 
simulate actual 
working condi- 
tions of the as- 
sembly. 


PhotoStress 


When using the LF/Z Meter, 5 was measured by count- 
ing the number of fringes, (the fringe order). For each 
loading system, the integral fringes (A—0, 1, 2, etc.) were 
observed through LF/Z Meter, plotted (with a special 
grease crayon) directly on the surface of the plastic and 
transferred to a transparent graph paper. 

When using the SF/Z Meter, 5 was measured by means 
of a Babinet Compensator as explained in text books. Ac- 
curacy of the measurements was 10 micro-inches per inch 
for « and about 100 psi for ø. 

Findings of the foregoing analysis made it apparent that 
in order to improve the design of the missile: 

(1)—Ribs near inboard section should be reinforced, data 
obtained during the test made the reinforcement factor 
readily available; 

(2)—A change in number of ribs and their inclination 
should be investigated; 

(3)—Outboard areas should be lightened since they re- 
vealed few if any stresses. 

Note: Further conclusions and recommendations may 
not be listed for security reasons. 





A plot of the isochromatic lines appearing in 
——————— ——— ——— the plastic for a line pressure of 257 psi in the 
hydraulic loading system. Line of probable 
buckling corresponds to highest stress gradient, 
about 90,000 psi/in. Further loading did pro- 
duce a wrinkle along this line as forecast. 
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Fourth + 
sector 


PhotoStress 
plates 


Overall view of the 
stress distribution in 
the fuselage and the 
tail surfaces. Note 
that the four stress- 
concentration areas 
are along the in- 
board section and 
around the Philips- 
recessed screws that 


ia fasten the skin to the 
ribs. Most highly 


A close-up view of the most highly-stressed area stressed area is near 
of the missile near the fourth rib, and of the the fourth rib. 
isochromatics plotted directly on the surface of 

the PhotoStress plastic. 


Case Study No. 3 


Problem — Determine the best arrangement for the spot- 
welds, in terms of number, spacing and number of rows, 
consistent with a rational distribution of the stresses in the 
welded assembly. 


Procedure - Two '$ in. stainless steel plates, 4 in. wide 
and approximately 10 in. long, were spot-weldea, coated 
(by brushing) with a thin layer of liquid plastic Type A, 
and loaded in tension in a testing machine. The fringe 
patterns were observed, measured, and photographed in 
monochromatic light (A—5,460 A) with the aid of a Photo- 
Stress Meter—Type LF/Z Dynamic 


F + 


Spot-weld assembly of two stainless steel plates in tension. Iso- 
chromatics indicate distribution of stresses and their concentration 
around the spot-welds. Note that the first row of spot-welds con- 
stitutes a real barrier to the progression of the deformation. 
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Automatic 


emper ature 


ontrols 


RAYMOND H. MATTHEWS 


Chief Engineer, Fenwal Incorporated 


Fig. 1—Differential expansion thermostatic temperature controls. 


Operation and characteristics of 
expanding-metal, expanding-fluid, 
and electronic temperature-sens- 
ing elements and controls. Com- 
parison of service temperature 


ranges; typical applications. 


Temperature-sensing elements are fused 


bimetal leafs or coils. An increase in temperature deflects the bimetal element, moving a contact normally 


fastened to the bimetal towards a stationary contact. 


Spacing between contacts determines temperature at 


which contact is made; this may be fixed by factory calibration or adjustable by set screw. 


ATOMIC TEMPERATURI CONTROI ot presses, ovens, 
platens, rolls, cooling systems, appliances and other equip 
ment calls for wide range of control sensitivity, accuracy, 
Control char 


primarily dependent on sensing elements 


speed of response, stability, and durability. 
acteristics arc 
used, from simple controls in which contacts are integral 
part of sensing element to more complex fluid and elec 


sensing elements and elabo 


tronic controllers with remote g 


rate amplifiers and controllers. Selection of proper control 
requires evaluation of three principal types of control and 
controller-sensing elements 


fluid, and electronic. 


expanding metal, expanding 


Product Engineering September, 1956 


Expanding-Metal Controls 


bimetal 


Fused bimetal strips or a mechanically-linked 
rangement are two basic types of expanding-metal con 
trols. They 


or may not be adjustable 


are low cost, usually non-indic ind may 


They 


ipplications where the heated device is design 


iting 


ire primarily used for 


| to operate 


it a single temperature or where the user does not need a 


continuous indication of operating temperatur 


I 
from } to ? in. in 


Cylindrical components, Fig. 1, range 


] to 5 in. long; rectangular models 
l 


from 4 by 3 in. to 7 by 14 in 


diameter and range 


Sensitivity, or the tempera- 





ture differential required to open or close contacts varies 
from less than 0.5 F to more than 10 F. 


Fused bimetal temperature controls are commonly made 
in the form of a rectangular leaf or a helical or spiral coil. 
A change in temperature distorts the member and moves a 
free contact towards or away from a stationary one. The 
temperature at which the contacts touch is determined by 
the spacing between the two contacts, which is normally 
adjusted by a set screw. The greater the spacing the higher 
temperature change required for contact operation. 

These bimetal elements have a relatively small mass and 
respond rapidly when exposed directly to circulating gas or 
liquid. They are not generally satisfactory for sensing the 
temperature of a solid body because thermal contact 
occurs Only over a limited area. An exposed bimetal ele- 
ment is subject to corrosion and therefore generally 
requires a protective housing at high temperature; how- 
ever, this housing slows response to temperature change. 

Fused bimetal elements are applied in furnace controls, 
electric ovens, space-heating thermostats, and electrical ap- 
pliances. Where a dead zone of 3 to 5 deg is required to 
prevent excessive cycling, a detent is incorporated in the 
control. 


Mechanically-linked bimetal controls employ components 
made of materials having different expansion rates, for 
example, the differential-expansion thermostat shown in 
Fig. 2. The outer shell, which has a high coefficient of 
expansion, is attached to a pair of internal struts having a 
low coefficient of expansion; in the model shown an in- 
crease in temperature produces an elongation of the shell, 
but little change in length of struts. As the temperature 
approaches the control setting, the shell elongates suff- 
ciently to break the contacts. In other models shell expan- 
sion relaxes the struts, permitting the contacts to make. 

Contact operation is a slow make or break which tends 
to limit current ratings. A small change in temperature is 
sufficient to make or break the contacts, since no heat 
energy must be absorbed to trip a detent or holding device. 
Consequently, this thermostat can control temperature 
within a fraction of a degree. The rod-and-tube thermostat 
is a variation of this design; an outer tube is connected to 
a low-expansion rod which actuates a snap switch or 
contacts when sufficient heat energy is absorbed. 

An advantage of these thermostats is that the outer 
shell is the heat-sensing component. The shell, in direct 
contact with the controlled medium, responds rapidly to 
temperature change, and control action is faster than in 


Temperature 
odjusting sleeve 


vonde shell 


Contect points 


devices in which the heat must pass through a protective 
housing and internal air space before reaching the heat- 
sensing element. 

Although expanding-metal thermostats are 
equipped with external adjusting screws to permit reset- 
ting in the field, manufacturers usually calibrate these 
controls to the temperature specifed by the customer. 
Where the temperature setting is to be changed frequently, 
the strut-and-tube type thermostat is available with a 
temperature-setting knob and calibrated dial. 

The strut-and-tube type of differential-expansion con- 
troller is more resistant to shock and vibration than other 
types. Applications include presses, plates, ovens, baths, 
driers, humidifiers, and water jackets. The rapid response is 
useful in overcoming the poor heat transfer characteristics 
of normally slow systems such as ovens. These controls are 
also commonly used as high- and low-temperature limit 
switches for protecting equipment and materials against 
damage in case other controls malfunction. 


most 


Fluid-Filled 


Gas, vapor, or liquids are the active elements in fluid 
filled temperature controls. They work on the principle 
that a fluid expands when heated; this creates a pressure 
against a bellows or other pressure-responsive device which 
actuates contacts. 


Gas-filled units require a large sensing bulb to produce 
enough power to actuate the switch mechanism. They 
are mainly used in laboratories for calibrating industrial 
temperature controls and thermometers or in controls for 
actuating light electrical contacts. They are also applied 
in high-temperature processes in which the inert gas can 
withstand temperatures (1500 F) that would quickly de- 
teriorate other fluids. 


Vapor pressure is used in three types of controls for 
temperatures below or above normal ambient atmospheric, 
or both. The vapor-pressure systems consist of a bulb con- 
taining a volatile liquid, a capillary tubing, and a bellows 
and switch mechanism in a remotely-located controller 
housing. Gas pressure is applied directly or through a trans- 
mitting liquid. Propane, butane, acetone, benzylchloride 
and a number of proprietary fluids, with characteristics 
matching the service temperature range of the application, 
are used. 

For controlling temperatures below normal ambient as 
in refrigeration, a “limited-fill” system is used. ‘The sensing 


Wall insulation Non-exponding 


Anchor pin 


Fig. 2—Strut-and-tube type of differential-expansion temperature control. The outer 
shell has a high coefficient of expansion, the inner struts a low coefficient. In this 
model an increase in temperature opens the contacts; in other models the contacts 
close. Since the outer shell is the sensing element this type has quick response and 
small operating differential. 
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bulb is only partially filled, so that on approaching control 


point temperature, the liquid almost completely vaporizes. 
I'he change from liquid to vapor produces an appreciable 
increase in volume which applies working pressure to the 
bellows. Beyond this point only gaseous expansion occurs, 
hence the bellows is not damaged by reasonable tempera 
ture overshoot. 


bulb 


is almost filled with liquid which vaporizes slightly below 


For controlling temperatures above ambient, the 
the desired control temperature and exerts hydraulic pres- 
sure, through the liquid-filled capillary, against the control 
bellows. Over-temperature protection is provided by limit- 
ing the bulb size. 

For temperatures both above and below ambient, the 
assembly is charged with a precisely measured volume of 
liquid; when the capillary is completely filled, enough liquid 
remains in the bulb to generate the necessary vapor pres- 
sure for operation. At ambient temperatures above critical 
bulb temperature the bellows and capillary are gas filled; 
at ambient below control-point temperature, the bellows 
and capillary are liquid filled. ‘These controllers are com- 
monly used in refrigeration; however they 


bulbs than the other two vapor-pressure types. 


require larger 

In general, vapor-pressure thermostats have fair sensi 
tivity and substantial bellows-actuating power within their 
operating range. An inherent limitation is compressibility 
of the vapor so that any variation in force opposing the 
switches, rc 
the fluid 


fill used must be selected for a given set of operating condi 


bellows travel, such as friction in linkages or 
sults in lowered control accuracy. Also, because 


tions, the operating range of any specific controller is 


limited. 


Liquid-Filled 


l'he liquid-filled temperature controller comes in two 
basic variations; local bulb and bulb-and-capillary. In the 
local bulb unit, Fig. 3, temperature-sensing element and 
control switch are incorporated in a single device. Overall 
size is about à in. in diameter by about 4 in. long. In 
the bulb-and-capillary unit the sensing bulb is connected 
to the controller mechanism by a thin capillary tube filled 
with the same liquid. Bulb size is 3 to 3 in. in diameter. 

The temperature sensing bulb, and capillary if used, are 
completely filled with an incompressible fluid having a 
negligible vapor pressure throughout the temperature range. 
The fluid may be either mercury or an organic liquid. 
The volume of the liquid changes with temperature and 
resulting pressure change is hydraulically transmitted to a 
bellows or diaphragm, producing the deflection to operate 
the switch and indicating linkage, if used. 

In the local-bulb type, the sensing liquid may be inside 
or outside the bellows. The externally-filled bellows ar- 
rangement responds more rapidly to temperature change 
because the liquid is in direct contact with the outer shell 
which is exposed to the heated medium. 

Because the capillary tube contains an appreciable vol- 
ume of fluid, differences between ambient and bulb tem- 
perature can introduce sensing errors. For capillary lengths 
less than 20 ft, ambient compensation at the controller 
housing is accomplished by interposing a bimetallic ele- 
ment between the bellows and the indicating pointer; this 
compensating element exerts a correcting force on the 
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S.A0.T. 
Snap 
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Actuating rod 
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Fig. 3—Typical liquid-filled local-bulb control. On temperature 
rise expandable liquid compresses bellows, moving actuator rod 
against sensitive snap-action switch mechanism. Switches can be 
selected to meet a variety of operating requirements. 


indicating pointer, offsetting the ambient temperatur 
error 


Another 


compensating bellows in opposition to primary bellows and 


system of temperature compensation links a 


thus cancels out ambient errors ibove 
20 ft, an additional 
rect for average 


to the 


For capillary runs 


1 
compensating element is used 


} 


temperature along the entir 


iddition temperature correction used in 


troller case or housing 

he service-temperature range of a liquid-filled system is 
limited by the freezing and vaporizing or decomposition 
temperatures of the sensing liquid. For organic liquids, 
the range is about 0 to 700 F; for pressurized mercury it is 
100 to 1100 F 


quired for the sensing fluid to absorb heat and expand, 


Because of the relatively long time re 


the liquid-filled controller does not respond as rapidly as 
the electronic or the better differential-expansion controls. 
However, these controls are widely applied wherever mod 
erately close and reliable control is desired at reasonable 
cost. 

Although the metal differential-expansion thermostats 
provide control within 0.5 F at low electrical loads and with 
relays, the liquid-filled is commonly used where require 
ments do not justify use of a relay to maintain fractional 
degree control at higher electrical loads. 

[he liquid filled type provides 3 to 5 degree control 
without a relay for loads up to 15 amps, 115 v ac. Various 
types of snap switches can be selected for proper sensitivity, 
contact action, and current rating. The temperature set- 
ting of the control is easily adjusted in the field by a screw 
which raises or lowers the snap switch with respect to the 
push rod on the bellows assembly. Maximum temperature 
rating for the sensing bulb is about 300 F. 


The bulb-and-capillary type provides moderately-priced 
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continuous indication and a ready 
means of adjusting the temperature 
control point. The sensing bulbs 
are either short and thick or long 
and thin, and generally range from 
1 to 1 in. in diameter 
12 in. long. 


and 3 to 

Element 

Typical applications are in curing 

ovens, tanks and baths of all types, 

or wherever continuous indication 

and frequent adjustability are re- 
quired. 


THERMOSTATS: 


Electronic Controllers 


The fastest re- 
sponding, and most expensive con 
trollers are the 
Their characteristics are 
ized in Table I. 
consist of a 


Liquid Filled 
most sensitive, 
electronic types 
summar 


REMOTE BULB 
These controllers 


temperature-sensing Gas Filled 
element, the output of which is ap 
plied to measuring, indicating, and 
control circuits located in a con- 
troller case. The more expensive in- Vapor Filled 
variety of 
control refinements such as propor- 
tional control which provides cor- 


rection at 


struments may have a 


Liquid Filled 
a rate proportional to 


the deviation from desired tempera 
ture. Recording features are also 
included. Sensing elements used 
are three principal types: thermo- 
couples, bulbs, 


ELECTRONIC 


Resistance Bulb 


resistance and 


thermistors. 


Thermocouples operate on the volt 
age generated when the junction 
between two ends of two dissimilar 
wires is heated; voltage is propor 
tional to the temperature difference 
between the hot and cold junctions, 
and is measured on a millivolt- 
meter or potentiometer calibrated 
in temperature 


Thermocouple 


Thermistor 


cold 
reference. Several 
combinations of metal are used to 


using the 
junction as a 
cover various temperature ranges 

and service conditions, as shown in Fig. 4. Total tempera 
ture span is 300 to 2800 I 


In newer controllers the small d-c voltage generated by 
the thermocouple is applied to a continuously balanced 
potentiometer circuit where it is converted to an a-c volt- 
age. This is amplified and applied to a two-phase balancing 
motor which moves the potentiometer slider. If there is 
an unbalance between the potentiometer slider voltage and 
the thermocouple output voltage, the balancing motor ad- 
justs the slider to restore the balance. Slider position indi 
cates temperature and also actuates control circuit con- 
tacts. 


Thermocouples are widely used because of the broad 
possible operating range, durability, small size, and ease of 
installation. Limitations are low relative sensitivity and 
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Temperature-Sensing 


Fused Bimetal Element 


Mechanically-Linked 
Differential Expansion 


CONTROLLERS: 


CONTROLLERS: 


Table I—Comparison of Temperature-Sensing Elements Used for 
Automatic Temperature Control Systems 


Service temperature limits are overall for specific classes. 
Individual units within the class cover part of the range. 


Approximate 
Service 
Temperature 
Limits, deg. F 


Characteristics and Applications 


40 to 800 Used in appliances, heating controls. 


Operating differential 3F and up. 


100 to 1500 Fast 


Operating dif- 


Used in liquids, solids, gases. 
response. Sealed unit. 
ferential less than 1 F. 


-100 to 300 Good all-purpose controller for liquids 
and solids. Response slightly slower 
than differential expansion units; can 
handle 15 amp 115v ac load without 


relay. Operating differential 3 to 4 F. 


100 to 1400+ Frequently used as laboratory cali- 
brating instrument. Inert gas only fluid 
available to operate at 1400-1500 F. 
Operates light electrical contacts. Large 


bulb. 


-50 to 500 Used in refrigeration. Range of individ- 
ual units limited. Relatively unaffected 
by ambient temperature. Operating 


diferential 3F or more. 


— 100 to 1000 Used in ovens, baths, refrigeration. 
Upper limit of organic fills about 650; 
for pressurized mercury about 1050. 


Operating differential 3F. 


—300 to 1200 Quick response. Accurate within 1 per 
cent. Sensitive to physical shock and 
vibration. Requires electronic amplifier 


or sensitive galvanometer. 


200 to 2700 Accurate within 1 per cent. Wide range, 
small probe size, quick response. Tem- 
perature compensation required for cold 
junction. Aging characteristics of wire 


require periodic calibration. 


100 to 600 Accurate within 1 per cent. Small probe 


size. Large signal per degree tempera 
ture change. Excellent aging stability. 
Requires relatively simple electronic 
circuit. Standard electrical wiring for 
leads up to 200 ft. Lowest cost in 
electronic class. 


requirements for some means of temperature compensation 
of the cold junction which provides the reference voltage 
for the system. Also, except for the noble metals the ther- 
mocouple wire gradually oxidizes, producing a change in 
sensitivity. Frequent calibration is necessary for precise 


measurement or control, 


Resistance bulbs usually consist of a finely wound coil of 
pure nickel or platinum wire enclosed in a protective metal 
bulb. Leads from the bulb are connected to a 
measuring instrument which incorporates a balanced bridge 
circuit in which the bulb is one arm. 


shell or 


A change in bulb 
resistance due to change in bulb temperature unbalances 
the bridge. 

This unbalance is converted to an a-c voltage, amplified, 
and applied to a two-phase potentiometer-balancing motor, 
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bulbs and thermocouples. These 
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ranges are overall for the entire 














Comparison of service temperature ranges for thermistors, resistance 


class; 


individual units within the class cover smaller temperature intervals 


Fig. 6—Portable thermistor controller 


Sensitivity is under 1 deg over the 400 F control range 


temperature 


is for the continuously balanced thermocouple controller 
I'he balancing motor repositions the potentiometer slider 
re stored 


until balance is As before, the position of thc 


slidewire indicates the ind operates control 


temperature 
circuit contacts. 
reliable, precise indications 


300 to 1200 I 


The resistance bulb provides 
or measurements of temperature from 
It is stable with respect to a change of resistance with age, 
is shown in Fig. 5 As a 
sensitive 
Con 
galvanometers have reduced vibration 


but sensitivity is relatively low 


result, the bulb is usually used with expensive 


galvanometers or multistage electronic amplifiers. 


trollers which use 
and shock resistance and are position sensitive 


Thermistors are semiconductors having a _ resistance 
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200 300 400 500 600 
Temperature,F 


Change of resistance with 
resistance bulb 


temperature 
Note that 
1000 


Fig. 5 
for thermistor and 
change in thermistor 
times that of the resistance bulb. High response 


resistance is about 


of thermistor provides accurate control, high 
sensitivity, and reduction in amplifier require 


ments 


vhich decreas 
ture. This chang 
| function 


variation 


nentia 
sistance 
temperature range is possil 


intage of the thermistor is 

h is compared to that of 

n Fig. 5 

bulb, the thermis 


leg of a null-type 


stan 


1S ap- 


lied to an imp! her and a phase sensitn ntrol 


ling the output circuit. Compared to a thermocouple, 


the output voltage of the thermistor is 30 to 50 times 


greater, which results in increased sensitivity and also less 
sth 
result 


nore 


implifiers to increase signal to usable level. As a 


a thermistor controller, shown in Fig. 6, is usually 


compact and less costly than a thermocouple or 


stance-bulb controller. 

Che effect of aging on a thermistor is small and generally 
follows 
with time; elements can be aged to minimize these changes 
Since stability 
troller needs calibration onlv two or three times a vear after 


Also 


1 logarithmic curve in which the change decreases 


increases with time, the thermistor con 


in initial operating period of a few month libra 


tion requires no standards 





Sheet Metal Seams 


Before being pressed 


by dies, 
- — ( EL. 


After pressing, 
4 


ae ircular port 


Before Affer 
seoming seaming 


Seam 
rolls 


FIG. 2—Can ends: (A) Single lock seam is inexpensive 
but may come off if contents of can are heavy. (B) 
Double lock seam stronger but more expensive because 
of notching and flanging operations on body. Both seams 
rapidly produced in can end seamers by chuck and two 


/nside 
support 


(A) (B) 


FIG. 3—(A) Flat bottom seam does not need groove in 
can end but is made at slower speed because of inside 
support. (B) Modified flat bottom has seam on side of 
can but also needs inside support—therefore more ex- 


À 
Fig. 3 (C) 


«D 9 € —. 


Dimples FIG. 1—Most common scams are 
(A) flat single lock and (B) flat dou- 
ble lock. Latter is limited to 0.018 
in. stock when made in can body- 
makers but resists crushing better 
than the single lock seam because it 
is backed up. Single lock seams can 
be backed up less effectively by dim- 
pling. 


seam rolls, one which curls and the other flattens. Recessed 
circular groove required in top of can to permit chuck to 
enter. Can end can be doped with rubber compound be- 
tween the surfaces of the two sheets before seaming to 
obtain water tightness. 


Bottom of can 


pensive than the flat bottom seam. (C) Curled bottom 
seam avoids the "tin can" look but made in dies and can 
be used only for solid contents that will not seep through 
at joint where body of can is notched. 
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and Joints «c 


FIG 4—(A) Folded over joint with or without backing is useful 
when joint must be made by tools applied to outside of the product 
without inside support, such as: (B) boxes, and (C) relay cabinets 
(D) Modified folded over joint is stronger because of backing 


FIG. 5—(A) Welded or soldered flat 
strip connection used for heavy stock but 
must be decorated after welding. (B) 
Lap Joint with tabs is suitable for bands 
because tabs can be closed without re- 
quiring rigid inside support. (C) Butt 
joint has offset tabs to improve appear- 
ance by eliminating the projections. 


FIG. 6—Irregular shapes can be 
joined inexpensively by tabs. Heavy 
stock usually required to increase 
strength of tabs. 
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High Temperature 


Materials—A REVIEW 


DEVELOPMENT SINCE 1920 

High temperature materials are classed as those which 
retain useful properties at temperatures above red heat. 
Such a material should possess at temperature good creep 
resistance, low susceptibility to thermal shock and ability 
to resist scaling when exposed to the operating atmosphere. 
Unless at least all three of these qualities are possessed in 
high degree, the application of the material will be severely 
limited. 

Interest in this class of materials started after 1918, the 
development then being mainly for steam turbine work at 
temperatures between 1020 F and 1110 F, although the 
need for electrical heating elements required alloys able to 
withstand much higher temperatures. After 1930 the 
creep resistant characteristics of ferritic steels containing 
molybdenum and vanadium became known. The need for a 
suitable engine exhaust valve material led to the develop- 
ment of silicon-chromium steels. The gas turbine engine, 
however, stimulated an enormous development in high 
temperature materials. To the requirements of the jet 
engine have been added those of the ram jet, the guided 
missile and the atomic pile. Since the end of the last war 
the search for suitable materials has been intensive and has 
ranged from metals to ceramics and metal-ceramic mixtures. 


Assessing High Temperature Materials 


The strength at temperature of a high temperature 
material can be measured bv a straightforward tensile test 
made at elevated temperature—the short time test—and 
also by its creep and fatigue properties. If a stress is 
applied to a metal at temperature, elongation will con- 
tinually occur even though the stress is below the elastic 
limit. This slow stretching is called creep. At low stresses 
it is so small that it cannot be measured with even very 
accurate extensometers. At higher loads creep is at first 
rapid—primary creep—and then settles to a slow steady 
rate—the secondary creep stage. It is this stage which is 
of greatest interest, for the creep rate in this stage largely 
determines tie application of the material. 

In a turbine. for rotating blades must 
nearly touch the casing, otherwise gas will pass outside 
the blades altogether with a great loss in efficiency. The 
blades are under constant centrifugal load and the designer 
must know precisely how much they will clongate during 


instance, the 
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Early development 
Properties required 
Methods of evaluation 
Materials available 


Future materials, techniques 


ERIC A. BRANDES 


Fulmer Research Institute, Led 


that he can use the 
smallest possible tip clearance without danger of rubbing. 


In the final stage of creep—tertiary stage 


the working life of the engine so 


the elongation 
suddenly becomes rapid and failure soon results. As the 
temperature of testing is raised the general shape of the 
curve alters, the and 
tertiarv creep sets in sooner. ‘The designer must use tem- 


rate of secondary creep increases 
peratures and stresses at which a long slow creep rate is 
available. Often designers have a fixed temperature for 
their engine, but must find out what is the highest stress 
they dare apply. For this, design creep curves are made 
a particular creep strain or 
fracture is plotted against the time required. 

A great difficulty in studying creep phenomena is that 
data cannot be obtained quickly. Many high temperature 
laboratories have installed large numbers of machines at 
great cost to obtain data more rapidly. Usually creep tests 


are made in tension but a good estimate of the secondary 


in which the stress to give 


creep rate can also be obtained by compression tests using 
quite small test pieces. 
Fatigue Testing 

Many high temperature materials have to withstand 
rapid fluctuation of load. Consequently, fatigue testing 
is also of importance. Fatigue results are usually expressed 
as the number of cvcles to failure for each stress tested. 
With ferritic materials the stress-cycle curve is asymtotic 
to a stress value below which the material will not fail 
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BASIC NICKEL ALLOY, Nimonic 75, applied 


jet engine flame 
quirement 1s 
low creep rate. 


in the De 


^ 


JET ENGINE TURBINE DISK ferritic steel 
fitted with nickel alloy blades. Reproducible properties 
of ferritics allow higher safe disk speeds than with 
austenitics. For the blades, Nimonic alloy provides creep 
resistance with necessary thermal shock and scaling re- 
sistance. Close-up (right) shows “fir tree” attachment 
of blades to disk. Creep resistance is important in main- 


made of 


taining minimum blade-to-casing clearance at operating 


loads and temperatures for maximum engine efficiency. 
De H nd E» Co., Ltd. 


regardless of the number of cycles. At elevated tempera- 
tures such a "fatigue limit" seldom exists, so that at any 
stress failure will eventually occur if the number of cycles 
is sufficiently large. 


Thermal Shock Tests 


In engine applications hot parts are often subjected 


to sudden cooling or cold parts are suddenly heated, 
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tube. 
oxidation 


Havilland 


Principal material re- 


resistance rather than 


Engine is British Mk. 105 used 
"Venom" 


hghter series. 


» 


4 


SEGMENT OF A De HAVILLAND NOZZLI 
GUIDE RING with austenitic steel stator blades 
Good hot strength and castability of HR Crown 
Max steel are exploited in this application. 


so that resistance to thermal shock is an essential chat 
acteristic of a good high temperature material. Many 
tests for this property have been devised, but no universally 
accepted test has so far emerged. For sheet material, a 
test is often used in which an 18 gage sheet 4 in. square 
with a central hole is heated by a gas torch to a fixed 
temperature and the sheet automatically cooled by com- 
pressed air. The number of cycles to produce cracks is 
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taken as a measure of thermal shock resistance. Wedge- 
shaped specimens are also tested by alternate heating and 
cooling and examined for cracks when turbine blade 
materials are being tested. 

Scaling 

Scaling resistance is another important requirement for 
a high temperature material. To be considered a scale 
resistant material at all, the gain in weight during air 
oxidation should not exceed 1 mg/sq.cm. in 42 hours, 
However, the important criterion of scaling resistance is 
the shape of the weight increase-time curve. If the curve 
flattens quickly, the material is satisfactory under the test- 
ing atmosphere and temperature. Linear or steeply para- 
bolic oxidation curves are less satisfactory. Materials which 
are quite satisfactory in air may be much less so in atmos- 
pheres of a reducing nature, especially if they are sulphur 
containing. Vanadium oxides and sulphates often found 
in oil fuel ashes are also extremely corrosive. The scaling 
problem is one of major importance in engines where 
this atmosphere occurs. 

For stainless steels containing more than 3 per cent Mo, 
an accelerated form of oxidation can occur under con- 
ditions of stagnant air flow. Molybdic trioxide under these 
conditions can act as a catalyst so that oxidation of tem- 
peratures above 1400 F suddenly increases enormously, in 
some cases rapidly consuming the whole piece. This has 
been called “catastrophic oxidation” and must always be 
guarded against when dealing with high molybdenum 
containing steels. 

From the point of view of these major requirements the 
main metallic types of heat resistant alloys—iron base, 


nickel base and cobalt base—may be examined. One point 
will recur consistently: that is the shortage of some of the 


constituents. It is of little value to invent new alloys 
whose ingredients are so deficient in the earth’s crust 
that their use can never be widespread. 


Iron Base Alloys 


Iron alloys are divided into the ferritic steels which are 
magnetic and the iron crystal is body-centered cubic, and 
the non-magnetic austenitic steels in which the crystal 
structure is a face-centered cube. 

The ferritic steels are the much less highly alloyed of 
the two and are therefore usually less expensive. They 
cannot be used in very high temperature applications since 
strength falls off badly above 1200 F, but they are very 
reliable and reproducible in their properties. They have 
found great applications in gas turbines disks where they 
are used not only because of their lower cost, but because 
the reproducibility of their mechanical properties allows 
higher speeds without bursting than would be possible from 
austenitic steels of the same specified tensile strength. 
Another advantage of ferritic steels is that their coefficient 
of expansion is lower than austenitic steels which leads 
to a lowering of thermal stresses in many designs. Other 
advantages of ferritic steels are high conductivity and good 
machinability. 

A new development in high temperature ferritic steels 
is the addition of a very small quantity of boron, about 
0.003 per cent, to a 0.5 per cent Mo steel. This steel is 
easily weldable, a property not always possessed by high 
temperature ferritics, and probably has a future as a sheet 
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material operating in the 1200 F region, especially if 
can be protected against oxidation. 

The austenitic steels have been used extensively for 
high temperature service. Chief advantages are strength 
at temperatures too high for ferritic steels, good scaling 
resistance and easy weldability. One of the first developed 
types, 18 per cent Cr with 8 per cent Ni, is now stabilized 
by the addition of a strong carbide-forming element like 
columbium or titanium. Without the stabilizing element, 
chromium carbide forms at the grain boundaries at about 
1200 F, reducing chromium carbide content in the adjacent 
metal. Carbon diffuses rapidly to replace that lost but 
chromium diffuses much more slowly, so that an area de- 
pleted in chromium is left which is anodic to the rest of 
the alloy. In this state very rapid corrosion can occur, in 
some cases causing complete disintegration. Because it 
was first investigated in welded joints this trouble is often 
callled “weld delay.” 

In the majority of high temperature metals, advantages 
are obtained by suitable heat treatment. Very often this 
is basically a precipitation hardening treatment with ele- 
ments taken into solution by a high temperature treatment 
and then precipitated in fine form at the operating tem- 
perature. The matrix is iron in the case of austenitic 
steels, but a similar mechanism takes place with nickel 
and cobalt and with binary or ternary solid solutions of 
these metals. For this reason the previous thermal history 
is very important when considering the high temperature 
performance, especially the creep performance, of these 
alloy systems. 

There are many austenitic steels available for high tem- 
perature work. In general, these steels have about a 120- 
300 F advantage over ferritic steels. An example of austen- 
itic steels in British jet engines is HR Corm Max which 
contains 23.5 per cent Cr, 12 per cent Ni, 2.7 per cent W. 
This material is often employed for the precision casting 
of static turbine blades or nozzle guide vanes. In this 
application the good hot strength and castability are both 
exploited. The creep performance of ferritic and austenitic 
steels is compared graphically in Fig. 1, the stress required 





Fig.! 
Creep properties of three 
closses of hightemperoture 
moterials 


Stress for 0.1 percent strain in 1000 hr, 1000 psi 


1200 
Tempercture, F 
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to produce .1 per cent creep strain in 1000 hrs being 
plotted against temperature. 


Cobalt Base Alloys 


Che requirement for creep resistant materials at engine 
temperatures has been so urgent that less plentiful metals 
than iron have been explored as alloy bases. Iron, cobalt 
and nickel have many similarities, all being metals of the 
first transition period of the periodic system of consecutive 
atomic numbers. ‘Their abundance, however, is very differ- 
ent. Taking aluminum as 100 in the upper 10 miles of 
the earth’s crust, the abundance of iron is 62, nickel is 
0.25 and cobalt only 0.012. In spite of this great shortage 
cobalt alloys have been used to a considerable extent. The 
alloy vitallium was originally developed for its great corro 
sion resistance, particularly in contact with body fluids, so 
that it was well adapted to artificial joints and fasteners in 
surgery. Cobalt alloys of this type contain 30 per cent 
Cr, 6 per cent Mo, 0.2 per cent C 
variations have been explored. 


basically but many 

The cobalt alloys are just as complex metallurgically as 
the stainless steels and much work has been done to deter- 
mine the effects of additions and variations on the high 
temperature properties. Although not outstandingly supe- 
rior to the best stainless steels for their best working 
temperatures, the cobalt alloys “hang on longer" as the 
temperature increases. ‘This is shown in Table I which 
compares a typical cast cobalt base alloy with cast G18B 
and HR Crown Max Cobalt 
finding increasing high temperature applications because 
they are expensive and difficult to come by in periods of 
national emergency. 


Nickel Alloys 


Nickel alloys, the third element of the iron trio, have 
developed enormously since the advent of the jet engine. 
From the first tests with Whittle’s engines it became clear 
that better materials were needed for the turbine blades 


austenitics. illoys are not 


Alloys already developed for high temperature use such as 
in electric elements were first tried and of these the 80 
per cent nickel, 20 per cent chromium alloy worked best. 
It was found, however, that some casts were far better 
than others. This was due to small quantities of impurities, 
particularly aluminum and titanium. 

Intensive investigation by the nickel companies pro- 
duced a new series of high temperature materials. They 
were called the Nimonic alloys. Here again, precipitation 
hardening is responsible for the high temperature deforma- 
Titanium and aluminum are taken into 
solid solution in the 80-20 nickel-chromium solid solution 


tion resistance. 


by a high temperature heat treat from which they are sub 
sequently precipitated in fine form and provide the high 
temperature strength 

Nimonic 75 is the basic solid solution with a small addi- 
tion 0.2-0.6 per cent titanium. This material is used where 
strength is not the main consideration. It is easy to work 
ind produce as sheet and finds great use as flame tube 
material, in furnace manufacture, and as an excellent gen 
eral purpose high temperature sheet material where oxida- 
tion resistance rather than creep resistance is required. 
[his sheet material can now be obtained in a sandwich 


form consisting of Nimonic 75 on the outside with an 


inner layer of copper. The high conductivity of the copper 
prevents the formation of hot spots and so minimizes dis 
tortion of fabricated parts. It is sold under the name ot 
Nimoply 75. 
Nimonic 80 and 80A contain both titanium 

minum. The limits given for these are Ti, 

cent; Al, 0.5-1.8 per cent. This alloy 
the rapid development of British jet engines. Not 


has mad 


the creep resistance better than the best austenitic 
but thermal shock resistance is also adequate because 
coefficient of 


ls. Scaling resistance is 


expansion is of the same order as 


ilso satisfactory excep 


stec | 


the most arduous conditions, 

Recently idded to 
family, Nimonic 90 and 95. These differ from the previous 
illoys in having the plain 80-20 nickel-chromium matrix 


two more members have been 


changed to a 60-20-20 nickel, chromium, cobalt solid solu 
tion, but here again the alloys are essentially precipitation 
hardening. With these alloys, low creep rates are obtained 


with useful loads even at temperatures iround 1650 | 


Research Materials 


[he materials already described represent solid achi 
ment, but designers of engines, rockets and atomic plai 
ire asking for materials with even higher properties 
meet these demands quite new fields are being explored 
In the metals so far discussed, further temperature increases 
begin to approach the melting points and solution treat 
ment temperatures so that attention has naturally turned 
to the higher melting point or refractory metals as alloy 
Two difficulties appear at once—room temperature 


brittleness and lack of oxidation resistance 


bases. 


Among very high temperature metals only those of the 
platinum group are free from both disadvantages, but they 


ire so expensive and rare as to be of dubious industrial 


value. Chromium has excellent oxidation resistance. and 


bv alloving with iron and tantalum can be given 


creep 


Table 1—Comparison of Vitallium With Austenitic Steels 


Stress to produce 1 per cent 
creep strain in 100 hours, psi 


Alloy Type Designation - 
800C 


(1472F) 


900C 


4000 
6000 


HR Crown Max.. 6000 
G18B 2 


Austenitic 


Cobalt base.... Vitallium.. 8000 4400 
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(1652F) 


Stress to produce fracture 

in 100 hours, psi 
1000C 
(1832F) 


1050C 
1922F 


1000C 
1832F 


1050C 
(1922F) 


800C 
1472F) 


900C 
(1652F) 


3000 
3800 


1200 
1000 


7400 
7000 


3600 
5000 


2600 
2800 


12600 


3800 2400 16200 9400 6400 5000 





better than any alloy in use. Unfortunately the 


question of brittleness and poor thermal shock resistance 


resistance 


have not been solved, although many research organiza 
tions are studving these problems. Good alloys can also be 
made using molybdenum as a base, but here oxidation is 
the difficulty for molybdic oxide is volatile at operating 


look 


promising, but there is always the fear that some defect in 


temperatures. Chromised or siliconized coatings, 
the coating might develop with a resulting disastrous loss 


of core material by oxidation 


Ceramics 

A different approach has been to leave the metal field 
altogether, become resigned to lack of ductility and employ 
ceramic materials. Work of this nature was carried out in 
Germany during the last war and much research has fol 
lowed in the allied countries. Refractories containing glassy 
constituents have poor creep properties, but pure oxides 
like alumina and beryllia are much better in creep than 
Unfortunately thes« 


ceramics suffer from susceptibility to both thermal and 


metals at comparable temperatures 


mechanical shock and have therefore not yet been accepted 
as suitable engine materials 

An obvious logical step from metals and ceramics was 
to obtain the best of both 
[hese mixtures have been called various names like 


to combine the two in order 
worlds 
metamics, cermets, or metal-ceramic aggregates. Although 
many have been tested, only the type consisting of hard 
carbides like titanium or chromium carbide bonded with 


cobalt or nickel, seems to be likely to have a future. The 


for the carbides is duc 
of the 
As with other ceramics 


efficiency of these metals as bonds 


to the fact that they 
carbide at elevated temperatures. 


and ceramic mixtures these aggregates are also brittle, 


both dissolve small amounts 
show 
ing no measurable ductility in a room temperature tensile 
test; but they 


will stand considerable 


are much tougher than oxide ceramics and 


local deformation without cracking 


The creep resistance can be as good as Nimonic 95 and 


1650 F. So long carbide 


thermal 
id 


slightly better above is Chromium 


is present, the oxidation resistance is good and 


most raj 


is also good for anv but the | 


shock resistance 
cooling 


One 


parts 


difficulty is the accurate 


These materials can only 


manufacture of complex 
be made by powder meth 


i p 1 
ods and if distortion occurs during sintering, it is difficult 


to remedy. Once sintered, the parts can only be machined 


with diamond tools. However, these bonded carbides are 


future high temperature mate 


metal boride s, 


one of the chief hopes foi 
As well 
zirconium 


rials. is the carbides particularh 


boride, and also silicates and aluminides arc 


[he highest 
be far removed from the straightforward metal alloy sys 


being considered temperature materials ma 


tems. 


Sweat Cooling 


There is another approach to the problem which side 
steps the issue. If a porous system is produced through 
which a volatile liquid passes, then the surface, although in 
a high temperature environment, will be much cooler due 
to evaporation or sweating Possibly water or even fuel 
could be forced through the porous mass thus keeping it 
permanently below the working temperature. The obvious 
difficulty with the "sweat cooling" method is fouling of 
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the pores with subsequent temperature rise and damage to 
the part 
the broad problem of higher temperature materials 

here are also important engine applications in which 
heat. In this 
ficld advances are being made with titanium allovs. The 


However, it is another important approach to 


the temperatures are somewhat below red 
upper temperature limit of application is rising steadily. 
limited by lack of oxidation re 


sistance, though protective treatments for titanium alloys 


l'itanium alloys arc their 


may solve this problem 

Another development in intermediate temperature field 
s the Swiss material S.A.P. or Sintered Aluminum Product. 
lhis is produced by a special milling of aluminum powder 
to produce a controlled amount of oxide followed by sinter- 
ing. It is a metal-ceramic aggregate since it is composed 


of aluminum and aluminum oxide. The creep properties 


compare favorably with high temperature aluminum alloys. 
It is possible that this principle can be applied to systems 
of higher melting point than aluminum. 


Summary 


Ferritic and austenitic steels as well as the nickel and 


obalt base alloys are all finding applications in high tem 


perature work, but there is still a great demand for mate 


| 
still 


rials to withstand research 
materials now being tested, cobalt and nickel-bonded car 


more severe service. Of 


bides appear promising. The future may show uses for 


substances and methods which at present seem bizarre 


EDITOR’S NOTE—Recent U. S. research has shown that modest 
additions of Ti, Al and Bo to type 316 stainless steel, plus solu- 
tion heat treatment and rolling, will extend the 100 hour rupture 
life at 1500 F beyond that of Inconel X. See “Developments to 
Watch,” August 1956. 

“High Temperature Test Data and Their Importance in 
Design” by H. C. Cross, October 1953 page 182, includes valu- 
able information on molybdenum and molydemum-base alloys as 
high temperature materials. 

Elevated temperature properties of cast alloys are presented 
by J. R. Lane in “Strength of Cast Alloys at 1200 F," June 1954 
page 207. Data on the cast Fe-Cr-Ni alloys for applications above 
1200 F is summarized in “Heat Resistant Cast High Alloys” by 
C. K. Lockwood, February 1955 

An alternate high temperature design technique is described 
by A. H. Sully in “Special Coatings for Metals Used at High 
Temperatures,” January 1954 page 135, 


page 163. 


K——LKLS 


I Iomologous Tem perature Scale 


"What are elevated temperatures?" is a basic materials 
design question that often remains unsatisfactorily an- 
swered. A key to the hot and cold behavior of metals is 
the "homologous" temperature scale discussed in "Metals 
at Elevated October 


Metals show generally similar behavior at similar 


Temperatures" to appear in the 


issue. 


homologous temperatures even though their melting 


points are quite different. The coming article shows the 


influence of high temperatures on a wide variety of 


metal properties. Also covered are the relative importance 
of fatigue strength and rupture strength in elevated tem- 
perature design, predicting long-term behavior of metals 
from short-time data, and ductility loss at high tempera- 


ture for certain alloys. Influence of alloy processing 


methods and trends. 
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Copper brazed low carbon steel assemblies. Copper flows and wets read 
ily but produces high strength joints only when clearances are small. 


Selecting 


e 
Br 71n Factors affecting design and strength 
a E of brazed joints. Discussion of techniques, 


filler materials and processes available for 


bonding aluminum, steel, cast iron, mag- 
Allo YS nesium, titanium and special metals such 


as beryllium and zirconium. 


ROGER A. LONG ing joint clearance, degree of alloy bonding, mechanical 
Mgr., Aircraft Components Diy. Ferrotherm Company properties of the metals joined, joint design, and properties 
of the filler metal. 
BRAZING is a method of joining two or more metal surfaces Joint clearances promote a capillary effect and assist in 
by the use of another metal or alloy whose melting point proper alignment of the parts. Clearances must be meas 
is lower than those of the parent metals, the process taking ured at the brazing temperature and are, therefore, influ 
place at a temperature at which the braze metal flows. enced by the coefficient of thermal expansion and the 
Brazing involves alloying at the interfaces of the metals size of the parts to be joined. 
involved. Whether it occurs bv fusion or diffusion, allox If there is a large gap between parts, the strength of the 
ing is of paramount importance since it is the basis of the joint will be based on the strength of the “as cast” un 
bond formed. lloved braze metal 


Joint strength depends upon a number of factors includ Clearance requirements depend upon the type of brazing 
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filler metal and on its characteristics when in contact with 
the particular parent metals. Pure used 
to braze iron base alloys, will wet, flow and give high 
strengths in interference fit joints; it will also give high 


copper, when 


strength if the clearance is as great as 0.0015 in. Beyond 
this, joint strength decreases rapidly. Silver base brazes 
will not flow in an interference fit and the proper clearance 
for maximum properties depends upon the brazing alloy. 
Generally, the greater the fluidity and the closer the 
liquidus-solidus temperatures, the tighter the fit necessary 
to achieve maximum strength. Nickel base brazes are simi 
lar to silver base types and need clearances for good wet 
ting and alloying. 

For best results, clearances should be specified for each 


brazing filler metal and parent metal. ‘The accompanying 


Recommended Joint Clearances at Brazing Temperature 


AWS ASTM Classification 


Filler Metal | 
| Joint Clearance, in. 


BAISi.... 006 010* 


DOB. s- 000 001 ** 
BCuZn. 002 005 
BAg... 001 005 
BCuP. 001-0.005 


BCuAu-1, BCuAu-2 002-0.005 
BMg. 004 010 
BNiCr 001 005 
BAgMn 002 005 


* For gaps longer than !4 in. use 0.010-0.025 in. 
** Interference fit permissible. 


table gives recommended values for several brazing filler 
metals. These values are for optimum strength; minor vari 
ations will be satisfactory for most applications 

Extensive alloying between parent and braze metals con- 
tributes to joint strength. Selection of good combinations 
is important to avoid erosion of parent metal and formation 
of brittle alloy phases. 

If complete fusion alloying takes place, the strength of 
the joint approaches that of the parent metals. Where 
diffusion alloying occurs, the strength of the joint is de 
pendent on extent of diffusion and amount of undiffused 
filler metal. When diffusion is slight and the braze film is 
very thin, a joint strength greater than that of the parent 
metal may be obtained 

The modulus of elasticity is the most important mechan- 
ical property of the parent metal affecting the strength of a 
brazed joint. When the modulus of elasticity is high, the 


tendency of the parent metal to resist deformation may 
cause a stress concentration at the joint, with possible fail- 
ure. 


Ideally, brazed joints should be designed to withstand 
shear loading, but this condition is not always realizable in 
practice. When the joint is in tension or compression, 
load-carrying capacity is reduced. The configuration of the 
parts to be joined can then be altered to give a more 
favorable design, 


joint as shown in the accompanying 


di::gram. 

Filler metal should meet the following requirements: 

l. Melt and flow freely at a temperature which will not 
idversely affect the parent metal. 

2. Alloy with the parent metal by either fusion or diffu- 
sion without forming undesirable brittle phases, particu 
larly in layers. 

3. Form interface alloy phases with adequate strength 
and ductility. 

4. Avoid "washing" or erosion of the parent metal. 

». Not volatilize at brazing temperature 


Parent Metals 


Aluminum and its alloys are difficult to braze. Silicon 
lowers the melting point of aluminum enough to make it a 
useful filler metal. It also increases fluidity, but the flow 
range is within 100 F of the melting point of the alu- 
minum. As a result, brazing is limited to wrought com- 
mercially pure aluminum (2S), aluminum-manganese (3S) 
ind heat treatable aluminum-magnesium-silicon (51S, 53S. 
61S allovs cannot as yet 
be brazed commercially. Copper forms low melting alloys 
with aluminum, with consequent embrittlement of the 


Aluminum containing copper 


parent material 


Zinc-base brazing alloys have been pro 


posed and considerable research was done in England and 
during World War II 


Aluminum may be 


German 


Since 
the filler is aluminum-base, the electrolytic potential be- 


used in corrosive conditions. 
teen parent and filler-metal is small and experience indi 
cates that corrosion resistance is 


illovs hould not be 


good. Zinc-base brazing ot 


oldering used where 


corrosion is a 
problem. 
Che advantages of brazing over other methods of join 
ing aluminum art 
| Fhin parts 
be bi zed 
b Joint Ina 
red 


Multiple 


which cannot be welded can 


welding torch can be furnace 


joints can be made simultaneously 


Pure copper and its alloys can be brazed satisfactorily 


When joining a light section to a heavy section, an attempt to equalize the rigidity of the two sec- 
tions should be made either by increasing the thickness of the light section at the braze, or by 


shaping the heavy section so as to reduce its rigidity. Unless this is done, the joint will fail easily 


e Good 
Light section thickened ot joint 
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Poor 


Heavy section shaped to reduce stress 
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with BCuP, BAg or BCuZn filler alloys. (The B before 
the chemical symbols indicates a brazing alloy.) 

BAg alloys are satisfactory. Joint strengths are about 
24,000 psi. 

BCuZn filler alloys operate at temperatures in excess of 
1600 F. These temperatures may impair properties of the 
parent metal, particularly if grain growth results from the 
heating cycle. Joint strengths are of the same order as those 
obtained with other filler alloys. 

Copper-zinc alloys can be brazed with the BAg and some 
of the BCuZn filler alloys. The lower copper brasses can 
be brazed only with BAg alloys. 

Leaded brasses can be brazed only with difficulty. 

Copper-silicon alloys braze readily but they are subject to 
intergranular penetration when the parent metal is in a pre- 
stressed condition. Either stress-relief prior to brazing or a 
slow heat-up lessen this effect. 

Copper-tin alloys can be joined satisfactorily. The higher 
melting alloys can be brazed with BCuZn alloys, and 
phosphor bronzes with the BAg alloys. Aluminum bronze 
is more difficult to bond because of the formation of re- 
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fractory aluminum oxide. 

Copper-nickel alloys can be brazed with either BAg or 
BCuZn filler alloys. The latter require close control because 
of their higher melting temperatures. These alloys, when 
in a stressed condition, are also subject to intergranular 
penetration by the filler alloy, and pre-processing should in- 
clude a stress relief. 

Beryllium copper alloys, used primarily because they are 
heat treatable, can be brazed with BAg or BCuZn alloys 
which have melting points in excess of 1425 F. These 
alloys are troublesome because when heated in air, they 
form surface oxides of beryllium, which retard flow. Care 
ful control must be exercised; temperature must be at least 
1425 F to allow subsequent solution treating of the base 
alloy without affecting the joint. When furnace brazing, 
heat treatment and bonding processes can be combined if 
the heat cycles for both operations are similar. 

The advantages of brazing copper alloys are: 

(a) High strength joints with a minimum of processing. 

(b) Minimum air-gas contamination. 

(c) Thermal conductivity of parent metal improves 
physical properties of joint. 


Carbon and low alloy steels can be joined using BAg or 
BCuZn filler alloys. Fillers with less than 60 per cent silver 
are desirable for maximum wetting. For pure iron, the 
joint strength is equal to that of the base metal, but with 
increasing carbon content the joint strength falls below that 
of the parent metal. 

BCu filler metals are widely used with these steels be 


Copper brazing applied to medium car- 
bon steel for an eccentric cam, above; 
alloy steel for a textile feed screw, 
center; and steel stamping assembly for 
a vacuum cleaner, below. 





cause of low cost. This type of filler metal is particularly 


adapted to electric furnace brazing with protective atmos 


pheres of cracked natural gas or dissociated ammonia. The 
copper furnace brazing process lends itself readily to assem 
blies because sound joints can be obtained on press fitted 
parts and the assembly is, therefore, self-jigging. This is 
one of the few parent-filler metal combinations with this 
advantage. It produces joint strength equal to or higher 
than that of the parent metal 

BCuZn filler alloys are also used in joining carbon steels, 
particularly with torch heating, where overheating of the 
parent metal must be avoided. They should not be used 
in furnace brazing because of the low vapor pressure of zinc 
and the resulting fumes. 

BCuP filler metals tend to form brittle iron phosphides. 


Stainless steels can be brazed with BAg, BCu, BNiCr 
and BAgMn filler metals. In general, furnace brazing is 
recommended with a protective atmosphere of pure dn 
hvdrogen or dissociated ammonia. 

BAg filler metals are most used at present. Filler metals 
with flow temperatures not exceeding 1200 F are generalh 
recommended when torch or induction brazing to mini 
mize carbide precipitation. The use of higher temperature 
silver brazing filler metals containing small percentages of 
nickel is increasing. These filler metals can be used when 
furnace brazing in protective atmospheres and show good 
flow characteristics if the parts are heated rapidly. Tensile 
strengths of stainless brazed joints can vary from 45,000 
to 133,000 psi depending upon clearances. Maximum 


ichieved with the clearances given in the 


strengths ar 
table 

BCu metal is also used with protective atmosphere fur 
naces. Molten copper causes intergranular attack on stain 
less steel; however, with faster heating and cooling cvcles 
and closer fits the effect With long heating 
times and dissociated a high dewpoint 

30 F) there is a tendency to nitride the stainless, result 
ing in embrittlement 


BNiCr and BAgMn filler metals are recommended for 


elevated temperature stress operations and oxidizing con 


is smaller. 


ammonia with 


ditions. Temperatures required are in the range of 1900 to 
2150 I 


phere 


Pure dry hydrogen is needed as a protective atmos 
dewpoint 60 F recommended) to reduce the 
chromium oxide on the stainless and allow for good wet 
ting. Joint strengths are almost equal to those of the parent 
metal, particularly at high temperatures 

Clearances are given in the table. A minimum clearance 
of 0.001 to 0.002 in. is necessary for high-strength, ductile 
Rate of heating and cooling to and from 2100 F, 
affect 
joint properties, particularly parent metal damage and joint 
These BNiCr filler metals with the new age 
hardenable stainless allovs offer a new field of development, 


joints 


amount of preplaced brazing powder, binders, etc., 
brittleness 


particularly in honeycomb or truss tvpe structures where a 
high strength-to-weight ratio is r quired. BAgMn allovs 
have th« of flowing at less than 1800 F. The 
brazing and heat treating operations can be combined when 


illovs 


idvantage 


using hardenabk 


Cast iron is so difficult to braze that it is generallv not 
When it is BCu and BCuZn 


used with torch and furnace heating. methods 


recommended. possible, 
allovs are 


Furnace brazing requires a salt bath to remove graphite, 
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Silver braze joins copper tubes and bronze headers in this 
heat exchanger. 


silicon and silicon oxide from the surface. This procedure 
allows the BCu or BAg alloys to wet the surface. A nickel 
bearing cast iron facilitates copper brazing; however, the 
temperature required causes a change in the structure of the 
cast iron. Furnace brazing with copper is not recom 
mended. Low temperature torch brazing, using BAg or 


BCuZn alloys, can be satisfactory. 


Nickel base materials can be brazed with BCu, BAg and 
BNiCr filler metals. Filler materials containing phosphorus 
should not be used as thev form low melting nickel phos 
Acceptable 
heating methods include torch, induction, and furnace. 

With BCu filler metals, the high melting point and 
mutual solubility with nickel makes this combination diffi 


Alloys con 


phides, resulting in intergranular brittleness 


cult to process, particularly on thin sections 
taining chromium can be torch or induction brazed in ait 
by copper plating the part prior to brazing; with protective 
atmospheres, plating is not necessary. Fast heating and 
cooling cycles are required for maximum wetting and most 
desirable flow. 

BAg alloys containing cadmium and zinc are detrimental 
to hardened nickel base allovs, but can be used with an 
Low melting BAz 


Sometimes corrosion conditions require a brazing alloy with 


nealed allovs. illovs are recommended. 
Aluminum-contain 
ing materials such as K Monel and Duranickel requir 


special fluxes for good wetting 


a 50 per cent minimum silver content 


[he amount of flux can be 
decreased or eliminated in controlled atmosphere furnaces 

BNiCr filler metals are particularly useful for parts that 
will operate at high temperatures and under corrosive con- 
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ditions. Controlled atmosphere procedures are recom- 


mended 


Magnesium can be brazed only with BMg filler metal. 
used exclusively with ASTM M-1 mag 
nesium which contains 1.5 per cent manganese and has a 
solidification range of from 1185 F to 1200 F. All other 


below this range and 
Furnace, flux 


This brazing alloy 


magnesium alloys fall considerably 


cannot be brazed satisfactorily at present 


dip, and torch heating are used. 
BMg filler requires special chloride fluxes with alcohol 


additions for torch brazing. Chloride base fluxes for flux 


dip are satisfactory. Furnace brazing also utilizes chloride 
base fluxes with organic additions, such as chlorobenzene 
void 


benzene, or toluene. Flux must be fully removed to 


corrosion of the parent metal. BMg filler metal for furnac 


brazing requires adidtion of 0.002 per cent beryllium to 


Furnace limit controls arc 


Dip brazing affords 


prevent magnesium ignition. 


necessary. to prevent overhcating 


closer process control. Joint clearance is quite large since 
this allov has poor wetting characteristics, and the ten 
Strengths of about 15,000 


ind flux dip tech 


dency is to “cast in" the joint 
psi have been obtained with furnace 
Higher strengths 


been obtained with torches, primarily because 


20.000 psi have 


niques ranging to 
of loc ilized 


heating 


Titanium filler metals are still in the development stage. 
Silver n 


base LLLOVS ccm 
most promising 


luminum, nickel and titanium 

Because titanium forms intermetalli compounds 
readily with all other joints tend to be brittle 
Rate of heating Torch and induction 


heating with newly developed fluxes can be 


quit 
clements, 
must be kept low. 
used. Inert 
itmospheres must be used to prevent embrittlement of 
\ series 
illov and 


is with 


parent metal by oxygen, nitrogen or hvdrogen 


of new nickel and titanium base filler materials 


bond bv fusion. Heating time is not as critical 


silver or aluminum diffusion tvpe filler metals, so furnace 


heating can be used 
Joint strengths of 


ymme! pur titanium 


Stainless steel valve body assembly by copper brazing 
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siderably depending upon the filler metal. Silver base 


filler metals, torch brazed, give shear strengths of from 
13.000 to 
lloved titaniu similar to 


ct of cooling 


ymmercially pure mate 


rate on parent metal 


ularly 


I 
transformation is partic true of the alpha-beta 
illoys 


Disadvantages, at present, are difficulty 


ductile bond and tendency of parent metal 


Beryllium must be brazed in a protective atmosphere 
because of its affinity for oxygen at elevated temperatures 
toxic nature, safety b 


Because of its precautions must 


observed 
Filler 
preferably in eutectic combination 


g( sted 


ind chlorides must be used e 


metals consist primarih 


opper 
Additions 


old and lithium have been sug Fluxes ¢ 


borax en with a 


itmosphere. Lithium chloride additions seem t 
} 


le. Heating methods such as torch, induction 
Rapid heating and 


ı result of 


ID 


in be used ooling is ne 


$ 


prevent t 


metal erosion which is 


between the filler 


Vacuum or 


sults 


metal and the bervllium 


shown good 


hvdrogen atmospheres have 


Wetting 


Thin disks of titanium and 


hara teristics 


with preplated beryllium 
f the filler metals ire 


the joint 


pe OT 


A : 
break oxide film and 


rconium in down the 


ise the wetting action 


Zirconium. There is little data available on brazing 


chemical characteris 


zirconium alloys; however, since th 
conium arc to those of 


ot zir 
} } 


1 
zing characteristics are also similar 


titanium, mam 


Most de lop 


similar 


vork is still 


classified 


Molybdenum can be brazed satisfactorily in a protective 
Reducin 
useful 

n recrvstallization and a 
Haynes 25 


illovs have been used as filler 


atmosphere or vacuum. itmospheres such a 


= 


hvdrogen H xirt 


2.000 I 
in parent metal properties. Cobalt 
nickel base (Inconel 
Inconel allovs readily with molybdenum, produ 
joints if the time above th 
perature excecd 


1 
metals seem 


icularh 


resul 


Brazing temperatures 


excess of d 


base 


n a protect 
ferred Molvbd« 
uggested as a filler 1 | but it 


point 15 ibo $ Sper 


intaining pallad n have been suggest 


ilue, but need addi 


Phosphorus 


ind may have some 


tional development ontain 


hller metals ai 


ported 


1 


idvantages conventiona 


1 
low strength joints 


1 


l'ensik strengths Of 
vith 
7,000 psi at room tem 

300 F, the 100 hr 


ibout 5,000 psi 


joints brazed Inconel or Ha 
range up to 
ture At | 
strength or 50 per cent 
strength of I] | 
molybdenum. Palladium base 

loys have room tem 


kr 


f the rupturc 


1 
ngeths as h 





at 1,800 F, this strength decreases to about 7,000 psi. 


Tungsten can be brazed in a hydrogen atmosphere with 
copper, nickel or other high temperature biazing alloys. 
Hydrogen atmosphere is necessary to prevent oxidation. 
Tungsten alloy contacts are brazed with siiver filler metals 
with protective fluxes. 


Gold parts are joined using gold alloys of lower melting 
points. Most of these alloys contain silver to maintain the 
corrosion resistance and color of the parent metal. Resist- 
ance, induction or torch heating are used. 


Platinum is brazed with pure gold or gold alloys con- 
taining platinum, rhodium or silver. The gold content 
must exceed 60 per cent to maintain corrosion resistance. 
Flow temperature of these alloys range from 2,300 F to 
2.700 F. 

Palladium is brazed with precious alloy filler metals 
melting below 2,500 F. Oxyacetylene torch, oxidizing 
flame is preferred. A reducing flame tends to embrittle 
the surface. Fluxes should contain borax and fluorides and 
must be completely removed after brazing. 


Silver is brazed with lower melting BAg alloys. In gen- 
eral, these alloys have a minimum of 60 per cent silver 
to preserve the color for jewelry applications. 


Heat resisting or super alloys use BCu, BNiCr and 
BAgMn filler metals. With BCu and BAgMn, joint 


strength is about half that of the BNiCr metal at tempera- 
tures up to 1,000 F. Above this temperature, the strength 
of the BCu and BAgMn decreases rapidly, the latter more 
rapidly than the former. For operation above 1,000 F, 


BNiCr filler metals must be used. 

New fillers of the BNiCr type are being developed. 
One, containing nickel, chromium and boron, is com 
mercially available as **Nicrobrase," Remweld 64 and Coast 
Metals 54. Joint properties for this alloy were reported 
by Peaslee and Boam in Welding Journal, August 1952. 
Brazing requires dry hydrogen atmospheres (dewpoint 

70 F) when furnace heating and borax-containing fluxes 
when induction heating. 

Close processing control is vital to final joint perform 
ince. Brazing temperature is 2050-2100 F; time of heating 
from filler metal melting point to brazing flow tempera- 
ture and back to solidification must be short to prevent 
deterioration of parent metal through intergranular attack, 
but the time must not be so short as to prevent complete 
alloying. Amount of brazing powder used, binder, joint 
gap clearance 
parent metal 


0.001 to 0.005 in. recommended), type of 
iron, cobalt or nickel base), design of the 
heating source, and design of the component to be assem- 
bled are all important. 

BNiCr filler alloys by fusion and parent metal erosion 
occurs rapidly if the not controlled. Joint 
strengths depend upon process. Shear strengths of 40,000 
psi at room temperature and 30,000 psi at 1,400 F have 
been attained on brazed S-590, a cobalt base alloy. Test 
data show the ultimate tensile strengths of joint and 
parent metal to be within 5 per cent of each other up 
to 2.000 F 

New brazing alloys containing no chromium, but having 


process IS 


better flow characteristics at lower flow temperatures have 


been developed (Coast Metals 51-53); however, data on 
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joint properties are lacking. A new type of brazing alloy 
containing no boron and developed for the Atomic Energy 
Commission shows much promise. This alloy, developed 
by General Electric Company and known as GE 81, 
contains approximately 70 per cent nickel, 20 per cent 
chromium and 10 per cent silicon, and has a flow tem- 
perature of from 2100 F to 2150 F. Principal advantage 
is its tendency to less intergranular diffusion into the 
parent metal than for the BNiCr type. This allows more 
freedom in processing and is of particular value when 
joining thin sheet metal parts, as in “honeycomb” or other 
sheet metal structure panels. Strength data have not 
been published, but it is known that joint strengths are 
equal to or only slightly lower than those obtained with 
BNiCr filler metal. 

An interesting series of brazing alloys developed in 
England contains silver, palladium, manganese and alumi- 
num in various percentages and has a flow temperature 
of about 1,975 F. Shear strengths of 13,000 psi at 
1,470 F and no intergranular penetration of Nimonic type 
parent alloys are reported. 


Solabraze alloys produced by Solar Aircraft Company 
have been used for high-temperature, high-strength appli- 
cations. These contain nickel, chromium, and manganese 
as base elements with and silicon. 
Flow points are up to 2,050 F, but no mechanical proper- 
ties have been reported. 


additions of boron 


EDITOR'S NOTE—A. W. Swift's article on "Silver Brazing,” 
which appeared on page 135 of the March 1956 issue, gives a 
somewhat different definition of brazing. The question of 
whether brazing is or is not an alloying process is of more than 
academic interest, since the very nature of the bond obtained by 
the brazing process depends on it. If Mr. Long's definition of 
brazing as an alloying process is correct, this concept could save 
much time in developing filler materials for new alloys. In any 
event, depth of alloying process is not too important. 


The same article contains a list of brazing processes, methods 
for heat treatment of brazed parts, necessary finishing operations, 
and inspection techniques. 


Stresses in brazed joints were analyzed by Robert Cornell, who 
developed a mathematical solution to the problem in a doctoral 
dissertation at Yale University in 1950. His findings have been 
confirmed by photoelastic and brittle lacquer experiments. 


Recent notes and articles on brazing include a "Development to 
Watch" item on brazing titanium at lower than normal tempera- 
tures, August 1955 page 5. "Tensile Strength of Brazed Joints," 
in 1956 Product Design Handbook page G18 discusses relation 
between strength and joint thickness. Another article in the 
same issue, page G23, discusses the problems in joining metals 
difficult to braze with standard procedures. 


The problem of brazing materials such as stainless steels, 
Nichrome, silicon steels, and stellite was treated by Floyd C. 
Kelley in "Dry Hydrogen Brazing for High Strength Alloys," 
August 1954 page 156. Advantages of the process are: higher 
strength of joints, possibility of using filler alloys containing 
aluminum and titanium, and high rate of production. Special 
design considerations for proper utilization of the process are 
given. 

Other earlier articles on brazing include: "How Service Re- 
quirements Govern Design of Brazed Joints," 1954 Annual Hand- 
book page G12. "Silver Brazing of Nickel Alloys," 1953 Annual 
Handbook page G14; and “Strength of Joints in Titanium," 
July 1953 page 141. 


Brazing fluxes, their application and influence on the strength 
of brazed joints are the subject of an article scheduled for early 
publication. 
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Design of 


am Followers 


Load ratings of special bearings for cam rollers; 
equations, nomograph and sample problems for 
determining surface load capacities; design hints 


for selecting cam followers. 


Fig. 1—Cam follower with roller induces 
smaller forces and less wear on the cam 
system than if a sliding shoe follower is 


M. KLOOMOK and R. V. MUFFLEY used. Symbols relate to sample problem 


International Business Machines Corporation discussed in text 


AFTER DETERMINING THE CAM SHAPE and corresponding 
1alvsis oti 
"'roduct 


yecause its 3 lection of dé 


m of the system is completed by 


dynamic loads, the desi 


checking the stress in the cam surface and the permissibk caring ign", I 
] 
i 


load on the roller The roller is checked first 
width determines the maximum effective width of the cam bination of load capacit 

Advantages of a roller rather than a sliding shoe ar ind lubricant flow 

1. Reduction in friction results in smaller forces on the 
cam and follower system. This is, perhaps, not too im Anti-Friction Rollers 
portant for systems using a swinging follower arm, but with hich lead 
a sliding-stem follower, as shown in Fig. 1, the increased n 
tangential component of the force generated by the drag 
of the follower shoe will cause jamming of the stem at 
relatively low pressure angles 

2. Rolling contact minimizes wear on follower and 
cam surface, although deterioration of the cam surface 
may still occur because of brinelling and fatigue. 

3. Use of a cylindrical ground roller simplifies dimen 


sional control of the following surface 


Plain Rollers 


Rollers using a plain journal bearing (in contrast to 
rollers with needle or ball bearings) are still used in some listortion of thi iter race, may result in 
ipplications; nylon is a particularly effective roller ma- radial loading being much lower than the 
terial for moderate loadings. One of the problems is to l'able I gives permissible load ratings for 
avoid skidding. A practical rule of thumb to insure free series ball bearings. Data recently. develop 
rolling is to make the roller stud (or axle) diameter no a retical stress analysis ai erified by exp 
greater than one-fourth to one-third the O.D. of the roller. studies on cams. Table is based on an upper limit 
Load capacity in plain rollers is determined by either 50,000 psi tensile loading for the maximum bending 
the shear strength of the stud or the load capacity of the in the outer race. For bearing speed 
journal bearing—whichever is the more critical considera- in extreme right-hand column of Table I use 
tion. Methods for determining these values are well Certain types of bearings have a thick outer 


known and will not be discussed here. (See Marks’ Hand minimizes the bending load and permit 


] 
L I 
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Table I—Working Loads for New Departure Ball Bearings for Cam Followers 


Data are based on a 50,000 psi maximum tensile bending stress and 80,000 psi Hertz maximum contact stress. 


Nominal Dimensions Working Loads Corresponding to Various Radii Cam 
Brg. of Bearing, In. of Curvature of Cam Surfac Follower 
No. — — | Bearing 
Effective Concave 
Bore | OD Width Cam 
B D Ww 


Flat | rpm (See 
Cam | Convex Cam Note a 


| | 


38 36 K 5 340 
60 i 5: 5 ` 8 60 
40 ( : 7 1600 


89 : d 3. 13 50 
94 43 15 650 
64 4: Note b 


( d 2750 
218 d 1600 
Note b 





2900 
Note b 
Note b 


zamn Jaa AAD BAD 








NOTES 


a) When rpm of bearing is greater than the figure in this column, check rating in 
Table II against value tabulated above and use lower value. 


b) Rpm is in excess of 5000 rpm. 


Table II—Radial Load Ratings Based on Average Life of 3,800 Hours 


Bearing Revolutions per Minute 
Number 
50 | 100 | 300 | 500 | 720 1000 | 1200 | 1800 | 2500 | 3600 | 5000 


54 45 34 30 28 25 24 22 20 18 
61 52 39 34 31 29 28 25 23 21 
95 80 61 54 49 45 43 d 36 33 


104 87 66 58 53 49 47 42 39 36 
180 | 149 | 113 100 91 84 80 d 67 61 


50 2 2 7 
buro cbai of deerme 235 | 200 | 15 133 | 12 11 107 89 81 


esed as reller for follower 450 | 380 255 | 235 205 170 | 155 


15 
520 | 440 | 335 295 4: 235 195 180 
2 


Fig. 2—Bending loads caused by re- 900 | 755 505 405 | 340 310 


actions R are exerted on unsupported 
outer race of a standard bearing. This 
may result in a lower bearing capacity 
than listed in catalogs 


965 | 810 545 455 435 d 360 330 
[1330 |1120 750 600 545 500 455 
1400 {1180 064 630 530 480 


AAD AAD AAD AAA 


full capacity of the race and balls. The bending stress than rated capacity at speed, thus giving ample margin of 
problem can be eased also by use of small, closely spaced safety for infrequent shock loading 
rolls in place of balls 
Anti-friction cam followers such as illustrated in Fig. 3, Load Capacity of Cam 
may be purchased with the stud and roller as a unit. Table 


Surtac d capacit i IS rm > 
III lists capacities of a representative line of stud-type urface load capacity of a cam determined by the 


I t í ) Oo e co SSIVC - 
needle-bearing cam followers. Studs are proportioned to lertz equation for the maximum compressive stress at 
the static load capacity of the bearing. Table IV lists load 


capacities of a representative line of high-capacity yoke 


the point of contact between two cvlinders 


type needle-bearing cam followers similar to the type shown 
in Fig. 4. As seen in these tables, load capacity of com 
mercial needle-bearing cam followers is substantially greater 
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Needle bearings l'able III —Capacity of Stud-Type Needle Bearing Cam Follower Rollers 


The Torrington Co 


Nominal Dimensions Bearing Capacity in lb at Various Speeds 
in Based on 3,000 hr average life 


| 


| Dia OD | Width Capacity; rpm | rpm rpm rpm rpm 


Stud Roller | Roller | Static | 100 | 500 1000 1500 2000 


| 
| 000 200 | 200 200 182 
300 | 330 | 330 310 282 
200 850 | 500 350 | 310 

| | 
200 850 | 500 350 310 
Cam Groved i- a d 900 1.400 050 730 660 
follower com ^e T g* : i 4 900 1.400 050 | | 730 660 
Fig. 3—Cam followers can be pur 700 900 660 3 150 040 
900 | 3.190 150 | 500 350 
900 3.190 150 500 350 


chased as non-separable units consist- 


elele 
AAD AAD 


ing of stud, needle bearings and roller 
(outer race). The heavy outer race is | 
700 430 3.040 110 910 
700 5.600 330 | : 3,000 720 
700 5.600 330 | 3 3,000 720 


designed to withstand heavy rolling 
and shock loads. Load capacities are 
shown in Table III 








AnA 








able IV—Capacity of Yoke-Type Needle Bearing Cam Follower Rollers 


McGill Manufacturing Co., In« 


Nominal Dimensions, Bearing Capacity in lb at Various Speeds 
Catalog in. Based on 2,500 hr average life) 
No. — —— 
Bore Roller | Roller : 100 500 1000 2000 3000 
| OD Width 


610 
610 
820 


500 
860 
460 


160 
620 
620 


280 Fig. 4—High-capacity needle-bearing 

610 roller for cam followers. The rollers 
11,980 are designed for yoke-type mounting, 
as on a diesel engine valve tappet. 




















maximum compressive stress, psi is a function of the pressure angle and has been dis 


| 
normal load, lb : 
in previous article of this series 
width of contact, in pe rt c ot — ] 
radii of curvature of the two evlinders, in Recommended design stresses for different steels and 
» » > Pe F » ` m 1 1 
Poisson:s ratios for the cvlinders heat treatments are given in Table V. Although the maxi 


moduli of elasticity for the cylinders, psi 
: mum contact stress is the same on cam and follower, in 


l'o find the allowable load on a steel cam and follow« 
system shown in Fig. 1, values for Poisson's Ratio (p 
ia — 0.3) and for the moduli of elasticity (E E, 
10°) are substituted in Eq (1) to give 


Table V—Design Values of Hertz Contact Stress Recommended 
IBM Engineers for Different Steels 


N - b(st "4. x 1905 x 107* 
Pe TTY Steel Rockwell Hardness Design Stress, 
where N, b, s, are as noted above, and Spec. or Case Depth, in. Se, psi 
pe = radius of curvature of cam surface, in npe - n n 
(usually the minimum value) C-1137 30C 50,000 
r; = radius of cam follower roller, in. A-4140 30C 70,000 
" a i 2 . r á C-1010 0.006-0.008 30,000 
Nomograph in Fig. 5 solves this equation for various C-1018 0 006-0 .008 30.000 


values of surface stress. Load values refer to loads which C-1018 0.020—-0.030 50,000 


c C-1117 0.006-0.008 40,000 
are normal to the cam surface at point of contact. Relation C-1117 0 020-0 030 60000 


between the normal load N and the transmitted load F 
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Ratio of Contact 
contacting radii, width 
rt ^p. b, in 


2.0 


Follower 
radius 
rf, in 


Stress Sc, 
psi 


10,000 


Fig. 5—Nomograph giving allowable normal loads for varying contact radii of cam and cam follower (material: steel on steel). 


most applications the follower is made of a hardened, high 
grade steel, and the stress on the cam is the determining 
factor. When using highly loaded case-hardened cams, it 
has been found good practice to avoid an interface between 


case and core by local heat treatment similar to drawing. 


For a cam material other than steel, such as cast iron or 


| molded plastic, it is suggested that a design stress be 
used which is not greater than one-third the ultimate 
strength in compression. Also, the design stresses in Table 
V should not be applied to a sliding follower where wear 
is the prime consideration. 


If full hardening or surface hardening of the cam is 
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impractical, a hardened steel insert can be placed in the 
zone of highest normal load or minimum radius of curva- 
critical. Where the loaded 
lightly, the cam can be permitted to work-harden in 
operation. 


ture—whichever is cam is 


Numerical Problem 


Select a bearing for the roller follower and a material 
for the cam shown in Fig. 1, for the following data 
previously calculated: 
load N on cam (at point A) is 
on cam at point of minimum radius of 


n 
i 


Maximum normal 25 
Normal load N 
curvature is 10 Ib 
Minimum radius of 
0.60 in. 
Minimum radius of fol center path R, is 1 in 
Rotational speed of cam n is 1000 rpm 
Life of cam L is 0.5 in 


) 


curvature of follower center path pmin is 


1 
IOWCT 


First Solution 


1. Make a tentative selection of the cam follower roller. 
The ball bearing in Table I are seen to be adequate be 
cause the working loads are in the vicinity of 25 Ib. Bear 
ings in Tables III and IV are rated much higher. Select 
R-2 because of the small size of the cam giving r, fs in. 

2. Determine the radius arm R, at point A and calcu 
late the rpm of the cam follower roller at this point. If 


R, represents the maximum rpm of the roller, then: 


(Ra = Pe) N 
rs 


R, 


Since R4 » 1, R, is greater than: 
(1 — 0.19) 1000 : : 
R, > 0.19 1250 rpm, or assume 5000 rpm 
3. Determine permissible bearing load at speed. The 
catalog rating for R-2 bearing from Table II is 17 lb for 
5000 rpm and 3800 hours life. Since this is less than 
the 25 Ib maximum known load, select bearing R-3 which 
offers a 30 Ib rating at 5000 rpm and has an 3 in. OD. 
4. Calculate minimum radius of curvature of cam: 


0.60 — 0.25 = 0.35 


Pe Dmin 7 Ty 


5. Determine surface stress. It is initially proposed to 
usc C-1117 with a case depth of 0.006 — 0.008 in. From 
l'able V, the allowable stress is 40,000 Ib 
the effective bearing width (overall width, less corner 
radii) of 0.132 in. 

In Fig. 5, locate 40,000 on the s. scale and 0.25 on the r, 
scale. Connect as shown by the line in color and locate 
point (1) on pivot line A. Calculate r,/ p, as 0.25/0.35 = 
0.72 and locate on the r;/p, scale. This locates point (2) 
on pivot line B. Connecting b = 0.132 to point (2) gives 
a permissible loading of 6.5 lb at point (3). Since 10 Ib is 
required, the solution must be re-evaluated. 


able I gives 


Second Solution 


To bring the permissible cam load up to the actual load, 
there are three possible steps, which can be combined if 
necessary: 

l. Select a larger (and wider) cam roller, such as R-4 
resulting in a permissible load of 8 lbs. This solution by 
itself is insufficient. However, the next size wider bearing 
is R-8 which has an OD equal to 14 in; this is too large. 

2. Enlarge the can by selecting a larger value of R.. 
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This is usually a last resort because of its effect on overall 
but can be considered in combination with step 1. 
3. Select a steel with a higher allowable surface stress. 
his course is more effective because the allowable load is 
proportional to s, squared in Eq (2). Selecting C-1117, 
hardened to 0.020 — 0.030 in. case depth (60,000 psi 


costs 


gives a permissible load of 15 Ibs from the monograph 
which is satisfactory. 


Design Hints 


In swinging follower systems, the designer may have a 
choice in the position of the follower assembly or in th« 
direction of rotation of the cam. e, 
cam should rotate away from the follower pivot. This re 
duces wobbling in the roller and results in better align- 
ment of the bearing. Accurate alignment is 
highly loaded systems because it distributes the load and 
wear over the width of the cam and assures optimum per 
bearings arc 


Whenever possible, th 


desirable for 


formance from the bearing. Cam follower 
worn more rapidly by misalignment than by overk 


For heavily-loaded systems, the yoke or clevis 
follower, Fig. 6 is suggested in preference to the 
as an aid to alignment. 


Fig. 6—Yoke-type cam fol- 
lowers are more preferrable 
than the cantilever stud type 
to avoid bending and mis 
alignment in heavily loaded 
systems. 


Seals should be specified when dust or lint conditions 
ire severe and the follower could clog. Units similar to th 


follower in Fig. 


g. 3 can be purchased with integral seals. 
In high-speed operation, slippage can occur causing 
\ che k 


calculation may be advisable, comparing torque required 


excessive wear of the follower and cam surfaces. 


for rollar acceleration with the torque available from fri 
tion between cam and roller. 


Non-hardened cams tend to cold work under load. If 
the cam roller is wider than the cam, a sharp edge may 
form at each side of the cam. To prevent this condition 
and to assure minimum stresses, heavily loaded cams should 
be made wider than the cam roller. 


EDITOR’S NOTE—Previous articles in this series by Kloomok 
and Muffley describe four basic steps in plate cam design: 
Part I—Selecting the cam profile (February 1955 page 156); 
Part II—Determining tbe maximum pressure angle (May 1955 
page 155); Part III—Calculating tbe minimum radius of curva- 
ture (September 1955 page 187); and Part IV—Evaluating dy- 
namic loads (January 1956 page 178). A forthcoming and 
final article of this series will discuss the use of automatic 
computers to reduce calculating time. 
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The Flame-Plating Process 


Fig. 1—(A) Gripper dogs, appropriately jigged 


is carried in gas stream to the gun. 


muzzle by carriage 


mixture of coating powder, oxgen and acetylene is ignited 
inside the gun barrel with an ordinary automotive spark- 


(D) The resulting detonation heats the coating 


plug 


particles to 6000 F, simultaneously hurling them at the 


Flame-Plating 


and 
masked, are mounted on traversing bed in front of Flame- 
plating gun. (B) Tungsten carbide powder from dispenser 
Flame-Plating 
gun remains fixed while workpiece is traversed in front of 
(C) Firing is initiated from control 
panel outside the acoustically treated firing chamber. 


workpiece at 10 times the speed of sound. Surface tem- 
perature of part being coated remains below 400 F since 
heat wave dissipates rapidly (E) 
welding action takes place as the heated 
particles embed themselves in the workpiece. Key to the 
bond and base metal is the 
A high velocity impact shown in the closeup of workpiece 
after one Magnification 1000X. 


tions at sec intervals build up a homogeneous 


into surroundings. 


Microsc »pic 
between 


tenacious coating 


pass. Successive detona- 
about l 
coating to a thickness of 0.002 to 0.010 in. For the gripper 


dog shown here, the thickness is 0.002 in 


for Wear-Resistance... 


METAL COATINGS ARE USED FOR TWO REASONS: first, to 
better properties of both metals; second, to 
reduce cost. Methods of ipplying the 
ciple include: coatings sprayed on base materials, electro 
plating, and case-hardening. Some of 


involve heating the part above 600 | 


combine the 


‘two metal" prin 


these 
: others heat the bas 
material to some point below 600 Fahrenheit 


processe¢ 5 


In the high-temperature group, carburizing and flame 
hardening Carburizing takes 
place in a furnace where the base metal is in contact with 
liquid or gaseous carbon, sometimes with the addition of 
ammonia gas. The base metal combines with the treating 
medium to form a hard outer layer 


The change in flame-hardening is primarily physical 


are case-hardening methods 


The surface of a hardenable iron-base alloy is heated above 
the transformation temperature and then hardened by 
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quenching. In this process, the flame impinges directly 
upon the metal being treated 
hardening depend upon the composition of the base metal 


the 


Both carburizing and flame 


and surface properties involve a change in either 


physical or chemical structure 


In the method the 


unchanged. Coatings are sprayed on the surface and the 


sprav-and-fusc base metal remains 


part is heated in a furnace. The coating flows and reduces 
Ceramic as well 
the 
the 


the porosity inherent to spray technique 
as metallic coatings can be applied. A variation is 
molten metal bath 


\l-dip process for coating steel with aluminum alloys. 


process such as galvanizing or 


the 


base metal is coated in an operation similar to welding. 


Hard-facing is another high-temperature process; 


Selection of rod material permits a variety of abrasion and 
corrosion-resistant surfaces. 
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e e e Hard-surfacing by detonation, a recent 


development of The Linde Air 


Products Co., compared to other processes. Surface finishes for tungsten car- 


bide and new low porosity aluminum oxide coating, feasibility of production 


quantities, cost information, preparation of parts, and limitations of process. 


[he basic principle of each of these processes is th 


same: thermal energv is used to either bring out desired 
case properties in the base metal, or to add properties 
ind, 
heat 


limited 


from an external source. Each is performed simply 


in most cases, economically. However, the use of 


provides a serious disadvantage. Base materials ar 
to those metals and parts which are not affe ted bv high 
thin 


processes Ir 


materials and preci 
limited. t 


temperatures, thus ruling out 
sion parts Ihe case-hardening 


ferrous materials 


Four basic low-temperature processes arc nitriding, ck 
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troplating, metal spraying, and Flame-Plating. Nitriding is 


1 case-hardening process where the treating medium 
bath. The base metal 
hard case of 


metal must contain elements that wi 


either a gas or a salt 


IS Cxpt sed 
for a controlled period, and a nitrides 
formed. The bas 
readily combine with the treating medium 
used extensively to 
Since onh 


cathodes, and only ionizable salts « 


Electroplating is 
onductors 


used in the bath 


the base metals and the coating materials are limit 


chromium electric 


in be 


Sprayed mctal coatings usc an air blast to sprav heated 





metal particles against the part to be coated. 
Coatings are applied quickly, and the process is 
particularly suitable for large structures. Sprayed 
coatings are relatively porous and do not adhere 
as well as some other low-temperature coatings. 


Composition 


Thickness, in 
Adhesion. . 


Flame-Plating is a detonation process. It is 
performed in an acoustically treated chamber, 
using a specially constructed gun, Fig. 1. The 
gun consists basically of a barrel, a mechanism 
for loading powder, acetylene and oxygen into 
the firing chamber, and an igniting system. 

Measured amounts of powdered coating are 
supplied to the gun from a dispenser in a carry- 
ing stream of gas. The powder remains sus 
pended in the explosive gas mixture until it is 
ignited by an ordinary automobile spark plug. 
The barrel of the gun is designed to concentrate 
the heat and pressure waves produced in the 
explosion. When the temperature inside the 
gun reaches 6000 F, the heat waves begin to 
move faster than the pressure waves, resulting 
in detonation rather than simple combustion. 

Ihe heat waves move through the gas and 
powder mixture about ten times faster than 
sonic velocity, completely burning the gases and building 
up a high pressure within the barrel. When the detona- 
tion wave leaves the barrel, it is transformed into a shock 
wave which dissipates into the surrounding air, carrying 
with it the particles of molten coating material. The kinetic 
energy of these high velocity particles is high enough to 
embed them in the workpiece as shown in Fig. 1. Repeated 
detonations, about four per second, build up a homo- 
geneous coating. 

Although the temperature inside the gun reaches 6000 
F, the part being plated never exceeds 400 F because 
of rapid dissipation of the heat waves as they emerge from 
the gun barrel. Even when high-melting materials are 
being deposited, the workpiece remains relatively cool. 
This fact, plus the small mass of coating applied during 
a single detonation, make the process suitable for thin 
and easily deformed structures. 

Until recently, most Flame-Plating applications have 
used tungsten carbide coatings, but aluminum oxide 
can now be used. This oxide coating has excellent resist- 
ince to chemical attack and high temperatures, combined 
with hardness, abrasion resistance, and low porosity. It can 
be used in such applications as seals operating under heat 
and in corrosive media, thrust bearings, pump plungers, 
engine parts, and heat resistant insulated surfaces for 
electronic components. Table I gives the properties of 
both coatings. 

Almost any metal surface can be Flame-Plated except 
chromium plating and any form of tungsten carbide. 
Chrome-plated parts may be coated if the chromium is 
first stripped from the part. Previously Flamc-Plated parts 
also require stripping before an additional coating can be 
applied. 

[he size of parts which can be coated is determined by 
the handling equipment. Cylindrical areas can bc coated 
within the following limits: Outside diameters from 0.200 
in. to 28 in. Smaller or larger areas can be plated, but re 
quire special handling equipment. Maximum length of a 


Hardness, VPN 

Porosity, per cent 

Surface finish, microinches 
s PP TTTTTTTTT 
Ground and lapped... 

Young’s modulus, psi. 

Upper temperature limit, F . 


Fig. 
tungsten-carbide finishes. Right to left: as-coated, wire brushed, two 
degrees of grinding, ground and lapped. Surface smoothness varies 
from 125 to 0.5 microinches, rms. 


Table I—Characteristics of Flame-Plated Coatings 


Tungsten Carbide | Aluminum Oxide 
More than 
99 per cent Al,0; 
0.001-0.040 
excellent, 
especially to 
aluminum 
1200 
less than 1.0 


Characteristic 


92 per cent WC, 
8 per cent Co 
0.002-0.010 
excellent 


1350 
0.5 


125 125 


0.5 
27 x 10* 
800 


2—Mandrel surfaces show full range of possible Flame-Plated 


cylindrical coated surface is 36 in. Holes can be plated 
to a depth equal to the diameter of the hole. For example, 
a blind hole 2 in. diameter and 4 in. deep can be plated to 
a depth of 2 in., but a tube of the same dimensions can 
be plated on the entire inside surface since the coating 
can be applied from both ends. Flat areas can be coated 
within limits of 9 in. wide and 62 in. long. 

Irregular objects present a problem of masking areas to 
be left uncoated, and special holding devices may be 
required. Grooves and similar depressions can often be 
coated, but adhesion is limited on sharp corners and 
coating tends to build up in grooves. Gear teeth, for 
example, are difficult to coat uniformly. 

A finished coating thickness of 0.003 in. or less is re 
quired in most applications. An excess of approximately 
0.004 in. is deposited if the part is to be finish ground. 
Parts may be used in the as-coated condition or finished to 
various degrees by standard finishing methods. Fig. 2 
shows the full range of finishes from as-coated to ground 
and lapped. As-coated smoothness is approximately 125 
microinches, rms. Ground and lapped surface measure- 
ments for each coating are given in Table I. Areas to be 
plated should be undercut just enough to allow for the fin- 
ished coating thickness. This undercut area is grit blasted 
before plating. Sharp corners should be avoided on any 
portion of the surface to be plated. A minimum radius of 
0.015 in. is recommended to avoid chipping during grind- 
ing operations and while the part is in use. 

Surfaces not to be coated must be masked. The masks 
must be of metal and are expensive if the part is in- 
tricately shaped. Masks usually can be used only once, 
and are not suitable for production quantities unless made 
part of the holding fixture. Occasionally a mask cannot 
be made because the part is too complex. In these cases, 
coating on surrounding areas must be accepted to obtain 
adequate coverage on the desired surface. Parts which do 
not require masking are the most economical to plate. 

The cost of Flame-Plating depends upon the area to be 
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covered, the thickness of coating required, masking needs, 
special fixture requirements and the quantity of parts to 
be coated. The influence of quantity production, masking 
and fixtures must be determined separately for each use 

Although Flame-Plating may be expensive compared to 
other surface-hardening processes, coating cost is quickly 
amortized in most instances by increased service life. This 
is illustrated by the following examples: 


Fig. 3 


1. Side-forming dies for caster bracket in 
were formerly chrome-plated and began to pick up metal 
from the caster blanks after two or three pieces were 
l'he annual cost to regrind and replate these die 
blocks was approximately $300. Flame-Plating cost $65 


a pair and, at last count, 15,000 pieces had been formed 


formed. 


from these dies with no significant wear. 


2. Service life of the sewing-machine feed dogs shown 
in Fig. 4 was improved six to twelve times by coating 
with tungsten Ihe 
Based on oating 
$9.26. 


carbide. unplated dog cost $3.50. 
cost $5.76 for a total of 
minimum service life improvement ot 
Flame-Plating effected a $11.74 


laking the maximum service life improvement of twelve 


one piece, 
For a 
sıx times savıng of 
times and a quantity plating cost of $1.96 per dog, a 
saving of $36.54 per dog was realized. Decreased downtime 


and reduced inventories provided additional savings. 


3. Tobacco tongues shown in Fig. 5 are an interesting 
example of the advantages of Flame-Plating in decreasing 
wear. Tobacco feeding into cigarette paper wrapped around 
the tongue increased the feed area by wear so that a signi 
hcant 
not 


in cigarette diameter occurred. This was 
the the 


packing machines, resulting in substantial loss of product 


Increase 


detected until oversized cigarettes reached 
Ordinary steel tongues permitted manufacture of 20 mil 
lion properly sized cigarettes; chrome plating increased this 
l'ongues Flame-Plated with tungsten 


to be 


figure to 75 million 
11 
11 


360 m made bef 


carbide allow on units re replace 


ment is required 
Flame-Plating is not suitable in mam 
the 


ipplications. If 


illowable wear is ippreciable, as in case of steam 


Fig. 3—Chrome-plated side 
forming dies for industrial 
caster picked up particles 
from blanks after 3 forming 
operations. Flame-Plating 
dies with tungsten carbide 
increased useful die life to 
15,000 stampings. 


Fig. 4—As-coated 


carbide 


tungsten 
gripping 
sewing machine 


provides 
surface on 
feed dogs in addition to re- 
ducing teeth wear. As shown 
in Fig. 1, parts 
adaptable to quantity pro 
duction with proper fixtures 


such are 
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hard 
ind 


alternate method such as 


If the 
homogeneity of coating is critical, as for a shaping roll for 


shovel bucket teeth, an 


facing should be used. surface area is large 
plastics, the possibility of a gun misfire and subsequent 
stripping and recoating would make the process inadvisable 
Flame-Plating cannot compete with other processes in 
certain applications purely on the basis of cost. Examples 
the heat-treatment of drill bits and the flame 
hardening of hack saw blade teeth 

When parts in the as-coated condition are 


would be 


mated with 
soft metals such as zinc and copper, metal pick-up becomes 
1 problem 


For example, pick-up from zinc roofing nails 


caused a Flame-Plated hammer to slip. In the case of a 

copper-wire die, copper pick-up changed the dimensions 

of the die 
Flame-Plating is 


lems; however, it is a proven process for th« 


not a panacea for all surfacing prob 
ipplication 


of tenacious wear and corrosion-resistant coatings. In mam 


ipplications it has been an economical and often unique 


solution to difficult design problems 


EDITOR'S NOTE—Basic design information on other hard sur- 
facing methods will be found in the following Product Engineer 
ing articles. The first three articles concern selection of process 
base material and coating: 

“Electrolytic and Chemical Finishes,” February 1951 page 141; 
a staff report summarizing inorganic finishes with a comprehen 
sive selection chart. 

Comparison of case-hardening processes in “Which Surface- 
Hardening Process,” August 1951 page 157, includes a detailed 
selection chart. 

“Selecting Hard-Facing Materials,” March 
presents data on base materials and coatings 


1952 page 154, 
for resistance to 
heat, impact and abrasion. 

Chromizing is compared to chrome-plating in "Hard Chromium 
Coatings for Ferrous Parts,” August 1952 page 164. 

“Nickel Plating by Chemical Reduction,” July 1955 page 148, 
describes a process for uniform coatings on complex shapes. 

Electroplated brass, bronze, tin, nickel and silver alloy coat- 
ings are discussed in “Alloy Plating,” September 1955 page 136. 

“Developments in Sprayed Metal Coatings,” June 1956 page 
194; New methods in spraying metal and ceramic materials. 

Developments in vacuum metallizing are discussed in "The 


Future of Vacuume Coatings," 1956 Annual Digest, page C12 


Wear on cigarette tobacco feed tongues increased 
Steel 
increased 


Fig. 5 
cigarette diameter beyond packaging tolerances. 
Flame-Plated with tungsten carbide 
18-fold before 
diameter occurred. 


tongues 


wear resistance excessive increase in 





A MESSAGE TO AMERICAN INDUSTRY 


°° FOURTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Caused It? 


Why is the United States confronted with a 
serious shortage of scientists and engineers? 
¥One reason, discussed in earlier editorials in 
this series, is that the increasingly complex tech- 
nology needed for national security and for an 
expanding economy has raised enormously the 
demand for technically trained people. 

But it is clear also that too little has been 
done to increase the supply of scientists 
and engineers and to make most effective 
use of the limited number now available. 
It is with this second reason for the shortage 
that this editorial deals. 

Too few bright young people have been at- 
tracted to careers in the sciences and engineer- 
ing. Many with technical training have been 
leaving these professions, with the exodus from 
teaching being especially alarming. And the 
technical talent now employed in industry, gov- 
ernment and education is, in too many instances, 
being utilized less effectively than it might be. 


Paying for a Miscalculation 


A legacy of the depression provides part of 
the explanation for the current shortage of 
young people entering scientific and engineer- 
ing careers. Because of low birthrates in the 
1930s, there are now about one million fewer 
boys and girls of college age than there were in 
the early 1940s. Not until 1960 will there be as 
many in the 18-21 age group as in 1945. And 
from the brightest young people of these ages 
must come, not only scientists and engineers, 
but the new members of all the professions 
needed by our growing economy. 

¥A miscalculation in the late 1940s, when our 
future needs in various occupations were being 
gauged, provides another part of the explana- 


tion. Occupational counselors and high school 
students were advised that, because of heavy 
postwar enrollments in engineering and other 
technical fields, “it is likely that the shortages 
of trained men will be alleviated in a few years.””* 

Instead of being alleviated, however, the 
shortages became more acute. Job opportunities 
grew rapidly, while graduating classes dwin- 
dled. Fewer than half as many students received 
degrees in engineering in 1955 as in 1950, the 
peak postwar year. The trend has been reversed, 
but graduating classes will not be large enough 


to narrow the gap for several years. 


Lost Talent 


Beyond these temporary conditions, there is 
another explanation for the failure of the num- 
ber of scientists and engineers to keep pace with 
our rising needs. This is the staggering loss be- 
tween high school and college of young people 
with the talent to be successful in science and 
engineering. Last year between 60,000 and 
100.000 high school graduates of college 
ability failed to enroll in college for finan- 
cial reasons and perhaps an additional 
100.000 did not enter college because of 
lack of interest. 

Of the most intelligent 20 percent in the group 
of college age, fewer than half enter college and 
only about a third graduate from college. Edu- 
cational authorities estimate that fewer than 
2 percent of those in the college age group who 
are mentally equipped to obtain Ph. D. degrees 
will actually obtain such degrees. 

Another crucial stage is in the high 


*U. S. Bureau of Labor Statistics, Occupational Outlook 
Handbook (Bulletin 940), p. 63. 

Charles C. Cole, Jr. (assistant dean, Columbia College. 
Columbia University). Higher Education, November 1955 
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schools, where future scientists and engi- 
neers receive their first training in science 
and mathematics. There ave serious weak- 
nesses and signs of deterioration in this 
vital part of our educational system. 

» One-quarter of all American high schools 
offer no chemistry or physics. One-quarter offer 
no geometry. In many of the schools offering 
science and mathematics courses, the quality of 
instruction is low. Last year in the New York 
City school system alone more than 10,000 stu- 
dents were in science classes taught by teachers 
who were not trained in science. 

This is a situation that threatens to be- 
come much worse. Between 1950 and 1955 
the number of graduating teachers qualified to 
teach high school mathematies dropped 53 per- 
cent and those qualified to teach science dropped 
59 percent. Furthermore, only about 60 percent 
of the graduates certified to teach mathematics 
or science in 1955 entered teaching as a career. 

' On the students! side — partly because of in- 
adequate guidance programs — there has been 
a drift away from science and mathematics 
courses. The result of low student interest, and 
poor high school programs, in science and math- 
ematics is virtually to foreclose careers in sci- 
ence and engineering to many bright young 
people. They miss the necessary basic training. 
Many who do attempt to obtain college train- 
ing in these fields are ill-equipped. Engineering 
school deans report that fully half of their stu- 


dents enter with deficiencies in mathematics. 


Misuse of Trained People 


Scientific and engineering careers have 
long had a reputation for low salaries and 
limited opportunities for advancement. In 
recent years starting salaries have sky-rocketed 
and have been accorded wide publicity. But un- 
fortunately there has been much less improve- 
ment in the salaries paid experienced engineers 
and scientists, especially in government and ed- 
ucation. This has lowered the morale of experi- 
enced men and provided an incentive to desert 
engineering and research positions for highei 
paying jobs in sales or management. 

Engineers and research scientists complain 
also that too much of their time now is spent on 
tasks that draftsmen and technicians could per- 
form. Unfortunately for easy solution of this 
problem, however, there is an acute shortage of 
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technicians as well. Worse still, there are indi- 
cations that some companies in industries using 
large numbers of engineers have gobbled up 
technical manpower at a faster rate than they 
can effectively employ these scarce people. . 

Another drain on the supply of newly-trained 
scientists and engineers is military service. 
About 8,000 of this year's 27,000 engineering 
graduates were in ROTC programs and commit- 
ted to active duty after graduation. Dr. A. W. 
Davison, chairman of the Engineering Man- 
power Commission of the Engineers Joint Coun- 
cil, says that in most cases no attempt is made 
by the Armed Services to assign these young 
ofheers to duties for which their engineering 
education specifically prepared them. They are 
not only withheld from industry and education 
for two years but also are not utilized in defense 
programs requiring more engineers and re- 
search scientists. 

Some of the causes for the present short- 
age of scientists and engineers — bad ad- 
vice a few years ago and a college age 
group held down by depression birthrates 
in the 1930s — are gradually being over- 
come. But others, such as the deteriora- 
tion of science and mathematies training 
in our public schools and the many in- 
stances of ineffective utilization of scarce 
technical talent, enjoy no such prospect of 
automatic correction. The final editorial in 
this series will deal with some practical sug- 
gestions for meeting these problems. 


This is one oJ a series of editorials prepared 
by the McGraw-Hill Department of Economics 
to help increase public knowledge and under- 
standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended to neu spapers, 
groups or individuals to quote or reprint all 
or parts oj the text. 


Deuas tt un... 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 





TECHNICAL NEWS 


Automatic 
Micro-Image 


File 


When large volumes of data must 
be assembled in a predetermined sc 
quence from a master random file, thc 
National Bureau of Standards' 
micro-image data storage and retrieval 
device offers 


new 


a solution. The device 
has rapid access to any one of 10,000 
information-containing frames record 
ed in miniature on a 10 in. sq sheet 
of microfilm, Operating on a continu- 
the instrument 
cally searches the microfilm and pho- 
tographically prints one frame every 
two seconds (see diagram). 

Quantity and kind of data is limited 
by the size of the individual frame 
(fs in. sq) and the photographic revo- 
lution of the film emulsion. Input to 
the machine is from a perforated tele- 
type tape containing the coded loca- 
of the the 
order in which they are to be printed 


ous basis, automati 


tions desired frames in 
out. The produced assembled data 
comes out on a 10 in. wide strip of 
photo-sensitive paper of any required 
length. Individual frames are enlarged 
to 4 squares. 

Essentially the instrument is a com 
bination of digital computer electronic 
circuitry and a pair of precision servo 
mechanisms that search X and Y axes 
of the matrix. The location of the de 
sired frame is tape fed into a 20-bit 
(binary digit) register consisting of a 
capacitor memory and 
identification circuitry. 


coincidence 
The first 10 
bits recorded in the register control 
the Y position selection while the sec 
ond 10 bits control the X position. 

Two code commutators, one asso 
ciated with each axis, are photo-etched 
with 100 ten-bit numbers correspond 
ing to the standard teletype binary 
bit code. The two particular positions 
on the commutators are selected by a 
serial mechanical search with contact- 
ing brushes until a code combination 
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THE COMPLETE MICRO-IMAGE FILE data storage and retrieval device which will 
permit rapid access to any one of 10,000 frames recorded in miniature on a 10-in. 
square sheet of microfilm. At the left is the cabinet which contains the control circuitry. 
The teletype tape reader is on top. At right is the mechanical searching equipment. 


ge MIR ROR 


l SERVO 


L DETECTOR | 


A BLOCK DIAGRAM of the file system. The location of a particular frame is fed in 
via teletype tape. The system operates on a continuous basis, searching for and print- 
ing one frame every two seconds. Information may be in the form of pictures, draw- 
ings, fingerprints, numbers, letters, or other symbols, or electronic circuit diagrams. 
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is found that matches the binary bits 
recorded in the 20-bit register. 
Although the machine was primarily 
designed as an outscriber for obtaining 
programmed printing from a large file 
of negatives, it also can be set up as 
an inscriber to prepare its own matri- 
10,000 frames each. This 
guarantees that each frame will be ac- 
curately 


ces of 


located when it is used 


Government Classification 
System Gets Going Over 


“Under present methods of classify- 
ing 
wouldn’t be President 
lruman's order to drop the Atomic 
bomb was still classified top secret." 
Such was the feeling of Trevor Gard 


government information, I 


surprised if 


ner, former assistant secretary of the 
Air Force for 
ment. 


research and develop 
He made his remarks recently 
before the Special Subcommittee on 
Government Information, and sug 
gested that a National Secrets Act be 
established by Congress to prevent 
misuse of the classification system. 
Gardner estimated that more than 
one-million people in the military 
branch of government 
the authority to 
tion. “This is 


confusion, for too many of these peo 


alone have 


classify informa 


compounding the 


ple classify a document unnecessarily 
just to protect themselves, ‘in case.’ 
rhe standard procedure seems to be, 
‘When in doubt, make it Top Secret.’ 
Too much of this is being done. Fur- 
thermore, there is no system for re- 
checking with the 
possibility of declassifying them.” 


classified items, 

The background of the people who 
have the responsibility of classifying 
information 
In many cases it will be found that 
they do not have a technical back 
ground. Mr. Gardner also stated that 
“We are deluding 
think that we are keeping anything 
from the enemy. The enemy knows 
pretty well where we stand.” 


should be investigated. 


ourselves if we 


Mr. Gardner cited an example of 
the faultv classification system: While 
of the Air Force, 
he hired two men to work on the 
missile program. He asked them to 
gather all information on the missile 


assistant. secretary 


program (information that was avail 
able to anyone) and make a report. 
When this report was made, some 
one saw it and classified it top secret. 
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THE NEW OIL RING EXPANDER-SPACER on the piston. Made of type 201 stain 
less steel, Sealed Power Corp., of Muskegon, Mich., claims that because of a higher 
yield point it was found to work better than type 301. The new expander is expected 
to result in better metering of the oil than the expanders now being used, with a result- 


ing increased mileage per quart of oil 


Ventilation of the expander is said to exceed 


that of the carbon steel expander by 7 per cent, and will not interfere with oil holes 


Stainless Steel Ring Assemblies 
Cut Piston Wear 


Stainless steel automobile oil ring as- 
semblies for pistons will offer a big 
issist towards cutting down the av 
erage automobile’s oil consumption, 
according to tests made by one auto- 
mobile manufacturer for the Sealed 
Power Corp., Muskegon, Mich. The 
research program was aided by the 
Allegheny Ludlum Steel Corp., who 
provided the stainless steel for the 
project 

Using the 201 type stainless steel 
chrome-nickel-manganese), the ex 
pander-spacer for the oil 


ring was 


retain its tension 


longer period of time. Using stainless 


found to over a 
also eliminated further hardening op- 
after necessary 
step required with the carbon steel 
part. Instead the stainless part needs 


erations forming, a 
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only a low temperature stress reliew 
Also, the spacer por 
tion of the stainless is blanked rather 


than formed in a punch-press, elimi 


ing operation. 


nating any inaccuracies caused by 


springback. In accelerated laboratory 
fatigue tests the 
pander-spacer 
than 
breaking. 


steel CX 
lasted for 

450.000 without 
Other tests that 
the stainless steel expander has a ten 
sion of 194 Ib 
350 F. 


stainless 
issemblies 
more miles 

showed 
while operating at 
l'his compares with a tension 
of 17 Ib at the same temperature fo 
a carbon steel expander 

The is expected to be 
available for replacement in older cars 
in the second quarter of 1957, and will 
be available for use on all types of in- 


assembly 


ternal combustion engines 
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TECHNICAL NEWS 


Spot Telecasting 
With Portable 
TV Camera 


Spot news telecasting and other tele- 
vision field pickup functions have 
moved into the realm of possibility 
with the development of this 4-pound 
transistorized camera and a 15-pound 
transmitter by the Radio Corp. of 
America’s Research Center in Prince- 
ton, N. J. The camera will be used 
for the first time by the National 
Broadcasting Co. in its coverage of the 
national political conventions. 

The camera is built around a 4 in. 
Vidicon pickup tube, and features an 
unusual electronic view-finder which 
can be detached from the camera and 
hung round the cameraman’s neck as 
shown with th« 


what the 
camera sees, even when the two elc 


here. Synchronized 


camera, the finder shows 
ments are separated in this manner. 
The unit has 70 transistors and suf 
ficient battery power for 5 hrs of op 
eration without recharging, and can 
transmit to a base station a mile away. 


Research bv Cooperative Groups 


Found to Influence Industrv. = ć o ćž > ~ć -/ 


Last month the 
Foundation 


National Science 
a report on the 
amount of technical research and de 


velopment conducted by trade associ 
ations and 


issued 


other organizations. The 
conclusion: While the 
($21-million) by 
groups is quite small compared to the 
$4-billion spent by private industry, 
the determination and influence which 
such 


l'oundation's 


amount spent thesc 


research support has upon the 


research policies and practices in in 
dustry is much more than the expen 
ditures would indicate 

The Foundation's report covers 543 
cooperative organizations—trade asso 
ciations, professional and technical so 
cieties, farm and research-educational 
coops—surveyed for the Foundation 
by the Battelle Memorial Institute, 


(in 1953, the survey year). Nearly all 
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of the $21-million went into technical 
fields; only a small fraction was chan 
neled into 


science projects. 


economic and social 


l'he influence of such research poli 
illustrated by 
Institute 

API), which through its 26 vears of 
continuous 


cies elsewhere can be 


the American Petroleum 


basic research has con 
much of the fundamental 
knowledge underlving the foundation 
of the industry today." Yet, API says 
another 26 vears of research will not 


inswer all the questions about the 


tributed 


basic nature of constit 


petroleum 
uents that existed when the 
was started. 

“In many 
“the 


the basic 


program 


cases,” the report says, 


cooperative groups perform all 


research for the industry 


and such basic research 


may be in 
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valuable regardless of its cost. Applied 
research and development by coopera 
tends to 


tive organizations concen 


trate on problems common to all the 
industrial members, or at least a size 
ible proportion of the members with 
a common problem By preventing 
duplication of effort on the part of 
individual sizeable 


members, savings 


we effected for the industry." 
The professional and technical so 
cieties, while spending $2.3-million 


themselves, are constantly stimulating 


research outside their own organiza 


tions. A few contribute financially to 


research by others, but they exert 
their greatest influence by publishing 
research papers and sponsoring meet 
ings to discuss technical problems. 
[he $21-million 


by 70 per cent for applied research 


total was divided 


ind 30 percent for basic research, the 
latter mainly in the chemical and en- 
gineering sciences. 


One-third of the groups surveyed 
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-with trade associations in the lead— 
accounted for fully seven-eights ($18- 
million) of the money spent for tech 
nical research. ‘Their expenditures 
ranged from less than $100 for sev- 
eral groups to the nearly $1.7 million 
spent by the Hawaiian Sugar Planta- 
tions Association. 

[he 17 
down these expenditures directed the 
$9.5-million—into work 
laboratories. The bal 


ance was spent with college and com 


3 organizations that broke 


largest share 
by their own 


mercial laboratories, other non-profit 
institutions, 
The smallest amount, $300,000, was 


government agencies. 
spent with laboratories operated by 
member companies. 

The lion’s share of funds spent by 
cooperative organizations is put up by 
industry—as membership dues, special 
assessments and voluntary contribu 
tions and, increasingly, appropriations 
from the organization’s general reve 
societies rely 


contributions as a ma 


nue fund. Professional 
on voluntary 
jor source of research money, includ 
ing money given to them for re- 
search by trade associations. 

Trade associations leaned to ap- 
plied research, and spent nearly three 
times as much for this purpose than 
on basic research. On the other hand, 
for each dollar the professional and 
technical societies put into applied 
research during the survey year, it was 
noted that they spent $5.03 for basic 
research, 

But, the survey uncovered no typical 
pattern for the 171 trade associations 
that supported technical research and 
development work in 1953. It 
found that most spent money for both 
purposes. 


Was 


[he 21 trade associations that sup 
ported only basic research, however, 
had some misgivings about the effec 
tiveness of their work. Many said that 
their members are not taking full ad 
vantage of association research, partly 
because the association’s budget for 
basic research is too small to do an 
unidentified 
should be 


job. Three 
contended they 
spending at least $3-million a year to 
keep abreast 


adequate 


groups 


of technical develop 
ments. 

Others complained that their re- 
search programs mainly as a 
"good promotional tool for the public 
relations department, rather than an 


serve 


effective instrument for solving prob- 
lems.” 

Nevertheless, the report forecasts a 
steady expansion in research and de- 
velopment programs of trade associa- 
tion and other cooperative groups. By 


1958 the 531 organizations in the 


field in 1953 will be spending over 
$24-million for such work. To this 
group, the Foundation expects to see 
added by 1958 another 60 coopera 
tive groups, who will probably con 
tribute over $2-million for technical 
research and development 


Companies To Get Better ‘Research’ Tax Break 


Under a new regulation now being 
circulated by the internal revenue 
service (IRS) for industry comment, 
companies that do their own research 
will more liberal income 
the they 


invest in research and experimental 


be allowed 
tax deductions on mone\ 
projects. ‘The proposal specifies the 
rules and procedures that the govern- 
ment will apply to firms taking such 
deductions. As such, it carries out the 
deduction granted by Congress for 
research and experimental spending 
in the 

Revenue Code. 

Until the passage of the new law, 
the situation tended to work out in 
favor of the larger 
had: (1 


out programs of research and develop- 
5 
ment, and (2) enough legal and ac 


1954 revision of the Internal 


companies who 


relatively large year-in-year 


counting talent to press their case for 
the best tax break at IRS. The new 
law makes it much easier for smaller 
and less-well-staffed companies to get 
the same tax deduction break on re 
search expenditures as their larger 
competitors. 


Before, IRS had allowed such de 


ductions as it saw fit, but subject to 
tighter limits than Congress put in 
the new tax code. The old IRS rules 
will be dropped once the proposed 
new regulation is issued, and com- 
panies will be allowed to apply the 
more liberal rules retroactively to re 
search costs incurred during .axable 
years beginning after Dec. 31st, 1953 
and ending after Aug. 16th, 1954. 
[Ihe proposed regulation thus de- 
fines just what is and what is not a 
deductible expenditure for ‘research 
and experimentation. The term means 
expenditures incurred in connection 
with a taxpavers trade or business 
which are not deductible under any 
other provision of the internal revenue 
which represent research 


laws, and 
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and development costs in the experi 
mental or laboratory sense." 

Included within this definition ar 
"generally all such costs incident to 
the development of an experimental 
or pilot model, a plant process, a 
product, a formula, an invention, ot: 
similar property, and the improve 
ment of already existing property of 
the tvpe mentioned.” A firm may d 
duct does its 


such costs whether it 


own research or farms out the work 
to someone else—although farmed out 
work cannot be deducted unless “in 
general” it is the type of research that 
the could deduct 
handling the job itself. The “someon 


indi 


company were it 


else” in this case, must be an 
a research institute, founda 
It can- 


vidual or 

tion, Or engineering company. 

not be a rival manufacturer. 
Under the proposed rule, a firm 


also may deduct depreciation or d 


enk 
tion allowances on land or other prop 
erty it buys or improves for use in a 
research project. But, it cannot deduct 
the money it spends to acquire or 
improve the property. 

Also excluded from the definition of 
research and experimental expendi 
tures, and therefore not deductible, is 
money spent for such “ordinary busi 
ness expenses" as quality control test 
ing or inspection of materials or prod 
ucts; efficiency, marketing or manage 
ment surveys; advertising or other 
promotional expenditures to build or 
hold goodwill; and costs of acquiring 
patents or copyrights 

The 1954 code provided alternative 
methods for taking the deduction: (1) 
as a current expense for the tax year 
when the money is actually laid out, 
or (2) as a deferred expense, permit 
ting the taxpayer to take the deduc 
tion over a period of at least five 
years, starting when the research re- 
sults begin to vield income 
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TECHNICAL NEWS 


Flaked Cores Have Improved Magnetic Properties — 


\ non-strategic substitute for pow 
dered high nickel magnetic alloys has 
Flakenol I, the latest 
development by the U. S. Naval Ord 
Lab.. White Oak, Md. The 
material actually is Sendust 
made by 


been found in 
nance 
new 


flake 


rolling Sendust powder, 


which were warm 
a Japanese 
discovery, composed of iron, alumi 
num, and silicon. ‘The alloy powder 
had limited acceptance in this coun 
try because of its brittleness in either 
But the 
properties of the 


l'abk 


™ wade I 


the cast or powdered form 
improved magneti 

flake cor e 
resent Sendust 
them the first 


for applications which now 


l 
new over thi 


cores make 
non-strategic substitute 
require 
powdered high nickel alloys, such as 
2-81 Molybdenum Permalloy, which is 
composed of about 80 per cent 
nick ] 
Sendust 


pared 


fi ike 
permeability 
thre 


compacts were prc 


with values of 
times those of the 
(80), and ex- 
Mo-Permalloy 
by 80 per cent. 
higher 


230, almost 
Sendust p 


ceeding 


wader cores 


+ 


present 2-8] 


powder cores 125) 


Because of its permeability 


value, smaller cores can be used to 


Typical Magnetic Characteristics of Sendust Flake and Related Core Materials 


Loss Coefficients 


Material 


Molybdenum-Permalloy 
Molybdenum-Permalloy 
Molybdenum-Permalloy 
Sendust Powder TMI 
Sendust Flake 

Sendust Flake 
Flake-Iron “British” 


Flake-Iron “Himag” 


provide the same inductance without 


introducing any appreciable copper 
And, because of the low eddy 
(3 x 10°), the 


over which the 


losses. 
current loss coefficient 
trequency range core 
can be used is extended 
I'he flaking of the Sendust was ac 
rolling the 
passes on a 
dia, 2-high rolling mill. Cold 


did not 


complished by warm 


powder in one or two 
6 in 


rolling at room temperatur 


Bearing, Balls are Rolled Instead of Pressed — 


Pressing steel balls for bearings has 
been replaced by a new method called 
ball rolling” in the Soviet Union, a 
cording to a recent report from the 
McGraw-Hill World News Bureau in 
Austria rhe 


here, is said to 


Vienna, method, as 


hown increase the 
productivity by 3 to 5 times over the 
pressing process 

steel 
raw material, with the 
diameter being 1.5 to 2 mm below the 


ball 


rod, when entering the rolling set, is 


[he process uses 4.5 


meter 
rods as the 
desired finished diameter. Tho 
heated up by electric inductor ovens 
to between 1550 F and 1650 F. 

The consists of two 
horizontal rollers that are fitted with 
increasing-height threads on the roll- 
he threads start out at 
the low end where the rod is inserted, 


rolling set 


er’s surface 
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and grow higher toward the end. A 
top view shows the two axles mounted 
at a 30 deg angle to each other. 
Pushed by compressed air to th 
first thread of the rollers, 
creasing height of the 


the in 
threads pro 
duce increasingly deep grooves in th 
steel rod. The semi-circle shaping of 
the rollers between the threads pro 
vide the rounding of the balls, up to 
the last 
rolled balls are cut from the rod. 

I'he Soviets claim that one ball of 
semi-finished quality is produced du: 
Since the toler 
ances during the rolling of the balls 
are far smaller than found 
during the pressing of bearing balls 
a 20 per cent saving in material is pos- 
sible. The process is usable for balls 
up to, 3.148 in. in diameter. 


highest) thread, where th« 


ing each revolution. 


thosc 
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10° c X 10° 75KC 


30 « x 1080 
96 37 700 
1030 

775 

520 


380 


4790 8940 


vork. The data still is incomplete, 
but it appears that the chief factor 
which determines high permeability 
nd low loss values in a compressed 
thickness of the 
In this respect, it was found 
iverage flake thickness should 
exceed 0.001 in. The 
of the flake core is 
ompared to 7.6 


flake orc is thc 
flake. 

that th« 
not average 
density 5.6 g/cc 
density for moly 


permalloy 


ROLLERS mounted at 30 deg angle to 
each other draw rod through threads by 
revolving action of the rollers. 
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Briefs .... 


The U. S. Army 
"throw-away" type 
lightweight combat vehicles. Such an 


i "TR 
is looking for 


engine for its 


will bc 
than 


ac cord 


engine, when developed, 


cheaper to abandon and replace, 
The 
Army, will be capable of 


to repair. ideal engine, 
ing to the 
giving one horsepower per cu in. of 
displacement, one horsepower per 
pound of weight, and cost less than 
one dollar per horsepower. At pres- 
the Army is 
for $5-6. 


4 hp per cu in, 


horse- 
in output of about 
weight of 


ent getting one 
powcr 
ind a 


about 44 Ib per horsepower 


Conforming to space, weight and cur- 
rent 
rocket and missile use, 


consumption requirements of 
a chronometric 
governed time base called “Chrono 
pulse,” 
Abrams Instrument Corp. of Lansing, 
Mich. 
ponent adaptable to multiple design 
applications, the device is basically 


has been developed by the 


Intended as a modular com 


a pulse generator 
time 


providing a pre 


cise base with millisecond ac 
curacy for use in d-c voltage applica 
Bécause of its miniature 
ability to 


environmental 


tions. 


sıze 


and withstand extreme 


conditions "Chrono 
pulse" units are being used in the 
production of rocket and missile in- 


tervalometers. 


A research group at the University of 
California is currently 
study of ceramic 
bend. Such 


withstanding very high temperatures, 


engaged in a 
that will 
capable ot 


materials 
materials, 


would add impetus to the develop 
ment of the gas turbine jet 
The temperatures at which these en 


cnginc 


gines become most efficient, around 
1800 F, are 
One of the 


volved ionic solids 


too high for present 


metals. experiments in 
alts that have the 
brittle 
ness. Sodium chloride can be bent or 
stretched 


Potassium chloride crvstals, which are 


properties of hardness and 


under certain conditions 
similar, were used in the present work 
because they have similar ductility and 
are easier to handle. It was observed 
that when a potassium chloride cry: 
tal was immersed in water, it began 
to exhibit ductility within three sec- 
onds, reaching a maximum in about 
two minutes. The crystal would not 
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Air-Cooled V-4 Engine 


An experimental V-4, air-cooled en- 


gine, which is adaptable for use in 


small private cars, airborne military 


vehicles, or for stationary equipment 
American 


Rd., 


undergoing 


5 


has been announced bv th« 
Motors Corp., 14250 Plymouth 
Detroit 32, Mich. Now 
500 hr dynamometer tests, the en 
gine weighs only 200 Ib | produces 
62 horsepower. 


[he V-4 


iluminum 


has individually die-cast 


with chrome 


cylinders, 


than 1] 
transferred to saturat 
Professor E. R. Parker of the 
University of California said that more 


stay this way more 
when 


lution. 


research along these lines may estab 
lish basic principles governing the duc 
tility of materials, including ceramics 


The National 
system of 


Standards’ 
production of 
j 


ode 


Bureau of 
automatic 
modular electronic equipment 
named Project Tinkertoy) has 
completely terminated and turned 
for future 
development 
the Navy 


been 


over to private industry 
and 


developed for 


manufacturing 
Originalh 


September, 1956 


Announced 


plated bores he 
placement of 108 cu in 
pression ratio of 7.5 to ] 
According to American Motors, th« 


engine can be produced in units 


2, 4, 6, or 8 cylinders either V-type 
\ prototype 

in experi 
mental lightweight vehick has 
had military field tests. Alcoa worked 
with American Motors on th 


num application problems 


or horizontally opposed. 
unit has been installed in 


ind 


ilumi 


Bureau of Aeronautics as a military 
preparedness measure and announced 
1953, it stimulated 
ind similar developments in industry 


hrst in interest 
Fhe main emphasis during the latter 
part of the program has been on pro 
suitable training 
for manufacturers as well as industrial 


viding a program 
ind military users of modular design 
A facilities-use. con 
tract was made with Aerovox Corp. 
the NBS pilot line foi 
the mechanized production of clec 
tronic equipment under an agreement 
with the Navy. Another manufacturer 


is ACF Electronics 


ind. techniques 


to operatc 





TECHNICAL NEWS 


THE NEWS IN PICTURES 


THIS BULLDOZER-TYPE MACHINE, designed for moving 
crashed bombers from runways, has been delivered to the 
U. S. Air Force by R. G. Letourneau, Inc., of Longview, 
Texas. Operating in pairs, the 151,000 lb machines place 
scoops against a crashed plane and literally shovel it off the 
runway. A high-torque electric motor is geared directly to 
each individual wheel making each one an independent drive 
unit. However, they are designed to work together as a 


THE GERMAN GOGGOMOBIL SHOWS its unusual 


team. If one or more of the wheels lose traction, their por- 
tion of the machine’s total horsepower is automatically 
transferred to other wheels. Another feature is a regenerative 
braking system which furnishes operational braking without 
wearing parts. Mechanical brakes also are included on the 
machine for parking and emergency conditions. In ‘size, the 
machine is more than 67 ft long, 17 ft high and 13 ft wide. 
Its six tires are 10 ft high and 4 ft wide. 


rear end 


design with the engine constructed in the same unit with the gear- 
box and differential. The engine is a fan-cooled, parallel twin 
stroke, 293cc engine with four-speed gearbox and reverse gear. 
It develops 17 hp at 4800 rpm, and gets 60 miles per gallon. The 
four-passenger car measures 114.2 in. over-all, weighs only 851 Ib 
and can exceed 60 mph. The car, selling for $940, has four swing 
axles slung by coil springs and shock absorbers. Manufacturer is 
Hans Glas GMBH, Dingolfing/Bayern, Germany. 


CALLED THE BAMIX, this German hand mixer emul- 
sifies, whips, chops and grinds simply by changing one 
of four fittings at the end of the shaft. The Bamix has 
a miniature electric motor, has one speed, and is sup- 
plied for either 110-130, 150-170 or 220-240 volts. It 
has a maximum consumption of 40 watts, and operates 
at 10,000 rpm. The 26 oz appliance is being produced 
by ESGE Werner Spengler KG, Neuffen in Wuertten- 
berg, but no U. S. distributor has been announced. 
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A HIGH PRECISION METHOD of shaping 
sheet metal parts to tolerances as low as 0.010 
in. has been developed by Lockheed Aircraft 
Corp., Burbank, Calif. Called compression form- 
ing, this method represents a new use of the 
standard rubber hydropress by which a sheet 
metal part is formed to broad tolerances. A 
pre-formed part is heat treated at 925 F for 
30 min and quenched in cold water. The part is 
then inserted in a compression die (shown in 
picture) which transmits 1000 psi through a 
rubber pad to the part’s main body. A second 
compressing action contours the part to the 
shape of the die. A key factor in this application 
is the reduction and control of springback. 


AN ALUMINUM ELECTRONIC CHASSIS AS 
SEMBLY KIT: which can be used for radio 
hookups, hi-fi components or any other elec 
tronic chassis development has been designed by 
Northrop Aircraft, Inc. Two types of modular 
castings are uséd. One is cast with diagonal 
openwork ribs where air conditioning for com 
ponents is necessary and the other is cast solid 
to permit shielding against interference. The 
castings are 9 x 24 in. long but are segmented 
in 3 x 6 in. increments. The castings are made 
of high strength non-warp 356 aluminum alloy 
Attachment lugs are cast into segments. The 
"building blocks" can be produced either as sand 
or die castings. Aluminum shelves to fit any 
combination of segments are prefabricated and 
may be fastened to the chassis sides in any de 
sired position with basket nuts. The chassis 
was developed originally for use on the SM-62 
Snark, intercontinental missile. 


THE LIGHT ABSORBENT QUALITIES of a 
new substance developed by Northrop Aircraft, 
Inc., are demonstrated by showing the image of 
an airplane as mirrored in two prisms. The 
prism on the right has been coated on sides, 
top and bottom with “luxorb,” the new substance 
which absorbs light. The other (left) is un- 
coated. Unwanted light “bounces” around within 
the uncoated prism, creating halation and reduc- 
ing clarity of the image. The substance is ap- 
plied in liquid form to the edges of optical de- 
vices resulting in a sharper, glare-free image. 
It may be applied to gunsights, microscopes and 
cameras. Special formulations of the material 
may be prepared for micro-specimen mounting 
or for imbedding of specimens. 
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TECHNICAL NEWS 


Four-Engine Executive Transport 


Cessna Aircraft's new 4-engine model ent 18,000 ft. Maximum 
620 is sts pec | of 
prior to its maiden flight at the com it 15,000 ft 
Wichita, Kansas, 13,650 pounds 


according to Cessna, 50 ft 


power at 
ginning taxi te 269 mph will be attained 
l'ake-oft weight 
Take-off distance 
IS 1,800 ft 

4-engine airplane Fhe plane will have a 
built for the corporate market. The range of 1,700 
plane is powered by four GSO-526-A cent 
Continental engines each developing Four-engine service ceiling is 27,500 
320 hp on take-off and 290 hp mean ft at gross weight, and a three-engine 
effective take-off horsepower. Wind ceiling of 22,500 ft. Wing 
tunnel tests that the 620 ind length 414 ft. All 


will cruise at 235 mph with 70 per fucl tored in. the out. winz 


shown lx 
gTOSS 
pany's 
620, 


plant. The is 
hrst 


CVCI 


is th« over a obstacle 


pressurized maximum 
Endurance at 65 per 


power will be about 71 hrs 


ervicc 
indicate span is 55 ft, 


pant l 


Companies Announce Plans at 

Electrical Connector Symposium _ 

Ten participating companies and the to correct the situation. Potting is 
Naval Ordnance Test Station met at still the best-liked method for sealing 
the Deutsch Co., Los Angeles, Calif., the back end of A uni- 
to explore present and future electri versal connector is desired to replace 


major V € E m 
Environ 


1 connector. 


cal connector needs in several connectors. 


areas. Five of these areas are \lso, from the discussion, it appeared 


that in the next three to five years, 
environmental connectors must be dé 


mental Connectors, High-Temperature 
Connectors, ‘Tapered Ends, Terminal 
Strips, and Miniature Quick-Discon- veloped in the 500-600 F range with 
nects 


In the 


operating characteristics that change 
little as possible at altitudes of 
80,000 to 100,000 ft. 

In such a high temperature con 
nector, both the pig-tail approach and 
working the 


discussion of environmental as 
connectors, it that the 
MIL 5015 B and current “E” con- 
nector design requirements are inad 
but that 


was agreed 


quate, industry is counector without a shell are be 
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fucl 
inboard of 


bladder 
located 


tanks in 
No fuel is 


the engines. 


md tip tvpe 


cclls 


A gas turbine power plant is k 
cated in thc 
provide aii 
tilation, 
power on the 


rear of the fuselage to 


conditioning, forced ven 
and ground electrical 
ground. In flight it 
pressurization, 
Such a 


need for outside 


heating 
provides in addition 
and auxiliary electrical power. 
unit eliminates the 
powcr 
continuously. 


sources and may be operated 


ing considered. It was agreed that thi 
high program is being 
held up because of the lack of suit 
able resilient materials for inserts, and 


temperature 


potting compounds. 

Most companies said that they wer 
and more into miniatur 
and expected the miniature 
field to 
announced a new 
unit that always operates in the di 
With this 


it will be possible to have 


going more 
ization 
environmental connector 


grow. Deutsch Co 


rection of the plug travel. 
design, 
plugs inserted into small holes; to have 
umbilical or breakaway units that can 
be remotely disconnected; and to 
have connectors that can be crowded 
into a panel 


enough room 


where there is not 


provided for rotation 
locking devices 
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COMING EVENTS 


SEPTEMBER 10-15 


Investment Casting Institute, Uni 
versity of Michigan, Ann Arbor, 
Mich. A six-dav course in investment 
casting will provide members of the 
Institute with the latest 
data. Much of the information was 
developed ICI technical 
of the labora- 
tory experiments which are to be part 
of the registrations are limited 
to 40 from the Institute's 
member companies. 


technical 


through 
committees. Because 
cour©rse, 


persons 


SEPTEMBER 17-21 


Second Pacific Area National Meet- 
ing and Apparatus Exhibit, of Ameri 
can Society for Testing Materials, 
Hotel Statler, Los Angeles, Calif 
More than 200 technical papers and 
13 separate sessions will be featured 
at this mecting on the properties and 
evaluation of Plant 
laboratory inspection trips, as well as 
exhibits of 
paratus will be part of the program 


materials. and 


research and testing ap 


SEPTEMBER 17-21 
llth Annual 


Instrument-Automa- 
tion Conference and Exhibit, New 


York New York City 


Clinics, workshops and technical ses 


Coliseum, 


sions will be conducted throughout 
the week 
exhibit obtained from 
Fred J. Tabery, Exhibit Mgr., 250 
West 57th St., New York City, and 
on the educational program from the 
Instrument Society’s national office, 
1319 Allegheny Ave., Pittsburgh, Pa. 


rogram. Information on 
s 


space can be 


SEPTEMBER 24-26 


American Rocket Society Fall 
Meeting, Hotel Statler, Buffalo, N. Y 
The speaker will be C. C. Furnas, As 
sistant Secretary of Defense for Re- 
search and Developments. 


SEPTEMBER 24-28 


1956 Trade Fair of the Atomic In- 
dustry, Navy Pier, Chicago, IIl 
Sponsor of the Fair is the Atomic In 
dustrial Forum, and the Fair is being 
held in conjunction with the Forum's 
innual 


conference on "management 


and technology for the atomic indus 


Product Engineering 


wide 
related to 
com 


try." On view will be a range 


of products and services 


the atomic industrv; its major 


ponents, auxiliary equipment and 


manv essories. For further in 
formation write to the: Trade Fair 
Dept., Atomic Industrial Forum, 260 


Madison Ave.. New York 16, N. Y 


SEPTEMBER 24-25 


Fifth Annual Industrial Electronics 
Hotel Manger, Cleve 
[here will be four ses 
program: Elec- 
tronic Equipment Design; Automatic 
Testing Gaging, and 
Process Control; and Data Reduction 
ind Analysis. Four 
presi nted it 


Symposium, 
land, Ohio 
ions in à two-da 
Production; 


will be 
Featured 
speaker will be General 
B. W. Chidlaw, V. P. Thompson 
Products, Inc. Subject is Electronics 
in Air Defense and Offense 


papers 
each session. 


luncheon 


SEPTEMBER 25-28 


1956 Iron and Steel Exposition and 
Public Audi- 
More than 

extensive 


Convention, Cleveland 
torium, Cleveland, Ohio 
will 


ind. demonstrations. 


200 companies have 
During 
the 14 technical sessions, upwards of 
t0 papers will be presented by the 
iron, steel and allied industries. 


( xhibits 


OCTOBER 1-3 


12th Annual National Electronics 
Conference, Hotel Sherman, Chicago, 
Ill. More than 100 technical papers 
ind 235 commercial exhibits will be 
featured at this forum on electronic 
research, development and applica- 
tion. The conference is sponsored by 
the AIEE, IRE, Illinois Tech., Univ. 
of Illinois, Northwestern Uni 
The October Ist session will 


and 
versity 
deal with components and materials, 
measurements, re 
reiver techniques, data storage sys 


instrumentation, 


tems, and servomechanism theory and 
On October 2nd, the 
program will deal with theory appli 
network and filter 
data processing systems, microwaves, 
ind radio isotopes. On October 3rd, 
the sessions will be on solid state, 
control and reliability, and 
wutomation techniques. 


ipplications. 


itions, theory, 


qu lity 
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OCTOBER 3-5 


Fifth Annual Meeting of the Stand- 
ards Engineers Society, Hotel Wil- 
lard, Washington, D. C 
be "Standards-Guides for 
row." Sessions are 


Theme will 
Tomor- 
scheduled on 
standardization in the chemical in- 
dustry, standards and the 


energy field, future trends of 


itomic 
stand- 
ards in the metals field, creative engi- 
and standards, 


neenng progress ot 


engine standardization, and screw 
thread standardization from the view 


point of the manufacturer 


OCTOBER 3-5 
10th Annual New England Con- 


ference of the American Society of 
Quality Control. Papers will be pre 
sented under the main subject head 
ings of Quality Control: Inspection; 
[esting and Lab; Engineering; Ad 
vance Methods; and Management 


OCTOBER 4-5 


Annual Convention of the Mag- 
nesium Association, The Drake, Chi- 
cago, Ill. The meeting provides 
platform from which current develoy 


magnesium are presented 


ments in 


and discussed bv those using it 


OCTOBER 8-10 


ASME Lubrication 
Chalfonte-Haddon Hall 
lantic Citv, N. J 


Conference, 


Hotel, At 


OCTOBER 8-12 


38th National Metal 
and Congress, Public Auditorium, 
Cleveland, Ohio. To date 465 ex- 
hibitors are scheduled. All ses 
of the congress with its program of 


Exposition 


10ns 


more than 150 papers will be held in 
the Hotels: Statler; Cleveland; Carter; 
ind Hollenden. On Saturday, Octo 
ber 6th, and Sunday, October 7th, 
the ASM will hold its pre-Metal 
Show Seminar in the Hotel Statler on 
“Creep and Recovery." 13 paper 
Other highlights; 
ı conference on Thorium Metal, 
October llth, by the AEC and th 
ASM. There will be talks by 22 top 
men in this field. The American 
Welding Society, the Society for Non 
Destructive Testing, and the Metal 
Div. of the American Institute of 
Mining, Metallurgical and Petroleur 
Engineers are Congress co-sponsor 


will be presented 
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Be sure the 

rotary stepping switches 
YOU use have this 
"free-floating" pawl 


Automatic Electric Rotary Stepping Switches 
* * 2 * 
insure bind-free operation 


Look at the pawl in the small illustration above. Automatic 
Electric’s Type 44 and 45 rotary stepping switches can’t 
bind. Automatic Electric has eliminated the old-style pawl 
stop block that jammed the pawl and caused binding. 
Instead, Automatic Electric uses a unique “‘free-floating”’ 
pawl, and a set of stopping teeth on the end of the arm- 
ature. These teeth engage the ratchet wheel smoothly, 
without jarring or jamming. They stop the wiper as- 
sembly positively, and position it exactly right on the 
bank contacts. 


Automatic Electric offers many exclusive advantages 
over older type rotary stepping switches: 


e Pawl breakage is eliminated 


« Re-adjustment of armature stroke is never required 

* 'There's no possibility of pawl binding, even at very 

low temperatures 

* There's no possibility of double-stepping or overthrow 

No wonder more and more design engineers are choos- 
ing Automatic Electric rotary stepping switches! 

Plan now to use the Automatic Electric Type 44 or 
Type 45 rotary stepping switch in your products. 

For complete information, write for Circular 1698. 
Address Automatic Electric Sales Corporation, 1033 West 
Van Buren Street (HAymarket 1-4300), Chicago 7, Ill. 
In Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


AUTOMATIC G5 ELECTRIC 
Originators of the dial Dishan * Pioneers in automatic mc 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


PRESS FITS 


Limits 
and Fits 


H. G. CONWAY 


Short Brothers & Harland Ltd., 
Queens Island, Belfast, Ireland 


In February 1956, Product 
Engineering published a group of 
charts listing clearance, transition 
and interference fits as recom 
mended by the American Stand 
ards Association. Individual com 
panies were expected to choose, 
from among the many combina 
tions available, a set of shaft-hole 
combinations most suitable fo: 
the particular manufacturing 
facility. 

l'he following tables comprise 
one such selection made by one 
Division of the author’s company 
This Division is concerned with 
precision mechanical and hydrau 
lic equipment; similar charts are 
used in other departments. Re 
printed and distributed to draft 
ing room and shop they form a 
basic design standard for fits 
which now reflects company 
policy rather than individual 
preference. Choice of any par 
ticular shaft-hole combination is 
further defined by sample applica 
tions at the bottom of each chart. 


Except where otherwise noted, holes 
are limited to the following three stand 
ards. 


H7—Bore of high accuracy, produced on 
lathe, or ground. Difficult to work to 
on horizontal boring machine. Very 
difficult to mill widths. 


H8—Normal general purpose hole for 
average size holes; accurate hole on 
larger sizes produced on horizontal bor- 
ing machine. Good quality milling. All 
rubber ring bores in which pistons slide 
at high pressure require this hole. 


H9—Low pressure rubber ring bores. 
Normal milling, e.g. as on lug widths. 
Length dimensions in turned parts, e.g. 


shouldered bolts. 


Product Engineering 
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A Holes 
E shorts 


Unit 
0.001 in. 


+3 
+2 


To scole for 1.75 in. dia 
All tolerances in units of 0.00! in 





Diameters, in. 
Over: To 








0.04 = 0.12 





0.12 - 0.24 





0.24 — 0.40 
—— 


040 - 0.71 





++) ttl +4144) 44+ 
owjonjom 


++ 
oo 


1.97 — 2.56 
— 
2.56 — 3.15 
3.15 - 3.94 


394 - 473 





473 - 5.52 
———— ( 
5.92 —- 6.3 


6.3 - 7.09 


709 - 788 
| 788- 8.86 
8.86 — 9.85 


— — + 


9.85 - 11.03 


11.03 — 12.41 











12.41 — 13.98 
H 


13.98 - 15.75 








15.75 — 17.72 


— 


17.72 - 19.69 





F8—Oversized hole in sliding tube bush 
pressed in with H8/r7 OD fit. Allows 
for bore closure but requires special in- 
vestigation in each case. Not strictly 
a press jet. Resultant size after pressing 
into housing is H8. 


H7/p6—General press fit in steel hous- 
ing only. When used with bushes, bore 


of bush will need re-reaming. 


oo 


oo 
Oxxio Si a-vo 


o-|o- 


[*^ 





tt4b€M€ 
Orjo- 
eles ++ 





mad 


dione 





Ht etl tei etl etl ete 
->| Q; : ~|oolos 
$ $ > 
HH tele tlie el  teiete 
-N|-LINMI-- $ 
balho 1% » I) 
+ 
++i +tletitti+ 





+|++|++|+ 


+ 


onoo bnin on 
M. 


NOJN] =N |-|- 


+ 


On| Buloo| au! Ow!|an ds &»|5o|v»os|»ojog 
++ 
-N 


oo 


tM 


++|++ 
9|oo|»9|»o|wo|w»|w»|mw 
Om|- OS onne 


+/++]4+4+/+4/4++4+ 


4 


oo zm wa} gu] oil wry] we! ~v| ~—|--|--|O- 


oOwlow!| on E oo|oo|oo|o- 





no 
z ++ 


ON 
++ 
wb 
oo 








tht 


o|-40|-o0|0o-x|9-|o0 





T 


Dany 





tt 64€ Ex xx 


++ 
0o O|-10|-0|o 


++|++|++ 


oo|oo seals oN|omv|om 


NA 

o^ 
++ 
S=|s 


No 
wo 


E 


++/++ 
-|oo 


++l++|++ 
On o= 


H7/s6—Precision press fit of steel into 
light alloy housing which is seldom if 
ever to be disturbed. 

H8/r7—Sliding tube bush pressed into 
light alloy housing using oversize bore to 
allow for closure. 


H8/s7—General purpose press fit in light 
alloy housing. When used with bushes, 
bore of bush will need re-reaming. 


(continued on page 221) 
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non-corrosive 
non-conductive 


vibration-resistant 
does not chip or craze porcelain 


available in any color 
E 


. -.An Easier Way 


to 
Speed Production 


. and cut assembly costs, too! Plasti-Grommets snap into 


a prepared hole at the touch of a finger . . . replace other 
costly retained threaded receptacles, tapped holes or retained 
nuts. Locked in place by a thread-cutting screw, Plasti- 
Grommets providea firm, durable, vibration-resistant fastener. 
Developed at the Fastex creative engineering labs, Plasti- 
Grommets are a typical example of the simplification possible 
in multi-part assembly operations. Fastex volume production 
of metal and plastic components—on specialized manufac- 
turing equipment—increases the economies gained through 
Fastex engineering ingenuity. These savings are being real- 


ized today in nearly every mass-production industry. 


send for informative brochure 
and free pac het of these remark- 
able nylon blind screw recepta- 
cles actually test them...see 
how they can reduce vour costs! 


DIVISIONS OF ILLINOIS TOOL WORKS 
195 Algonquin Road, Des Plaines, Illinois 
In Canada: Canada Illinois Tools Limited, Toronto, Ontario 
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Limits and Fits (continued from page 219) 


TRANSITION FITS 


To scole for |.75 in. dia. 
All tolerances in units of 0.00! in. 


EZ) Holes 
"m s! 





Shofts 





Diameters, in 
Over: To 
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H9/h9—Gencral purpose width of male part, not 
rotating, and usually clamped end-ways. 

H8/h8—General purpose rough  dismantlabk 
spigot, e.g. lock housing on hydraulic cylinder. 
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117/j6—Spigots on pumps and other components 


T 
e.g. 


quire accurate location and high accuracy. 


those with ball bearing shafts) which re 


H8/k7—Distortionless light press fit; will gener 


H8/j7—Fit suitable for use with furnace brazed ally prevent rotation. 


parts, but requires some selective assembly. 


(continued on page 223) 
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what’s 
on 


your 
mind? 


If it has anything to do with 
advancing the science of ballistic 
missiles you know you're needed... 
but the Place? We think we have 
it...a creative climate where 

ideas are King...and the benefits 
more than measure up to what you 
have on your mind. 


For 56 years the men at Firestone 
have had plenty on their minds. 
Recently it has been to key the 
development of the '*Corporal" sur- 
face-to-surface ballistic missile. Now 
Firestone needs more men with more 
than hair on their minds...in more 
opportunities than we can list here: 


Ground Handling Equipment 
Component Design 
Electronics Systems 
Mechanical Systems 
Propulsion Components 
Flight Simulation 


Take your mind firmly by the hand 
...Write us today. A 'mindy" man at 
Firestone wants to talk to you. 


Tiredtone 


GUIDED MISSILE DIVISION 


RESEARCH* DEVELOPMENT* MANUFACTURE 


“Find your Future at Firestone’’— Los Angel: * Monterey 


WRITE: SCIENTIFIC STAFF DIRECTOR, LOS ANGELES 54, CALIF. 
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Limits and Fits (continued from page 221) 


CLEARANCE FITS 
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H9/d9—Width of male component fitted between lugs 
clamped up on to male part made to H9. 


H9/e9—General freely rotating width fit, on end fitting of 
hydraulic cylinder, etc. 


H8/f9—Flash chromed piston rods, pre-ground to special 


limits. 


H8/f8—General sliding, lubricated or greased fit (not with 
rubber rings): sliding tubes, toggle pins, end fitting pins, etc. 
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H7/f7—Pistons fitted with rubber rings; piston rods in gland 
housings, unless flash plated. Special sliding fit with reduced 
maximum clearance. Locating diameter associated with screw 
thread (i.e. screwed spigot), e.g. piston in piston tube on 
shock absorber struts. 


H7/g6—Fine sliding fit, glandless pistons as on shuttle valves. 
E8/k7—Special rotational bearing fit equivalent to H8/f8 
(or £7) used when shaft is already made to k7, and located 


in some other (H8) bore in which it does not rotate, e.g. 
rotating bearing on toggle pin or shaft. 
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NEW COMPONENTS 


Single Bonk Counters 


Digital Counters Offered in 96 Standard Models 


These counters have been devel 
oped as a complete group of 96 stand 
ird models for application as digital 
read-out units in the instrumentation 
held. They provide for digital record 
ing of physical and electrical data when 
driven by either mechanical means ori 
servo motors. Typical applications arc 
on radar equipment, navigation instru 
ments, aircraft fuel gages, computers, 
missile tracking devices, machine con 
trol systems, and recording 


and micrometer gaging instruments 


testing, 


One-piece nylon wheels with nyla 
tron pinions are used in the counter 
[he housing, also a one-piece design 
is an aluminum die « 


isting 


I'he single bank counters are rated 
at 2500 rpm tor continuous running 
up to 30 hr, and at 3000 rpm for 
intermittent operation when total run 
ning time will not exceed 20 hr. The 
dual bank counters, are rated at 2000 
rpm for continuous running up to 20 
hr. Figure size in the new counters is 

x ð in. wide. Overall dimensions 
are given in accompanying drawings 
Standard figure color is white on black. 

Static torque rating is 0.2 in-oz. Ra 
tio of counts to drive is 10 counts to 
l rev of drive shaft. 
60 C to 85€ 

Models are available in either right 
hand or left-hand drive with 


lemper iur 
range 1S - 


rotation 


Product. Enginccring 


either clockwise or counter-clockwisc 
The three basic models of the single 
bank counters are determined by thc 
unit wheel configuration. There arc 
two basic models of the double shutter 
counters. 

l'he purpose of double shutter coun 
ters is to give a counting unit in a 
single integral frame which will give 
idditive digital readings both above 
ind below, or to the right and left of 
| zero reference point. These units are 
uscd predominantly in navigation and 
tracking instruments. 

In some design requirements for 
counter assemblies there is insufficient 


space available for the installation of 
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AND MATERIALS 


SPECIFIED B Y PRODUCT ENGINEERS 


Double Shutter Counters 


Reading line 


Tapped holes — 


DIMENSIONS OF one single bank and one double shutter counters are 
given. Overall lengths are given in ranges occurring within types of unit 
| counter case within the housing of 


the driving instrument. Design data 


000 
-0.001 


are provided on the wheels, pinions, 
and shafting as component parts. The 
counters are not furnished with covers 
for much the same reason, installation 
is frequently under the cover or panel 
of the driving instrument 





^ 
C 


Lind " 
: 
T * 


All of the counters are furnished 
with base mounting holes. The frame, 
however, is designed so that panel 
mounting holes can be placed in the 
frame ends and mounting made to the 
panel face. Durant Mfg. Co., 1938 
N. Buffum St., Milwaukee 1, Wis 


For more information 


le 4 %e 
0.687 0.003 


I" 
O 
Q 
Y 
A 


-40 too 
" B 'o 403/ - 4 40 tapped al IY, le 
Circle 1, inside back cover holes 


CONTINUED ON PAGE 226 
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NEW COMPONENTS AND MATERIAI . | A oa gee ee 


machine which are recorded on a spe 
cially designed program sheet. 


y 


Fourier coefficients can be deter 
mined for 48 constants, power series 
coefficients up to the eighth power. 
Least square equations for curves fit 
ting arbitrary test points can be ob- 


| 


tained up to the fifth power and up to 


ri i 


7725554242551 


af 


50 equally spaced points. The device 


LLL Ls 


Lis 


will handle a maximum vertical 
amplitude up to 10 in. and a hori- 
zontal span (period) of 15 in. with a 
l in. variable referer line. Gerber 


- J Scientific Instrument Co., 162 State 
Rit 
St., Hartf 


Le 


J 


| 


T 
+ 


— 
—Z 
For more information 


|n i 
Ooa A Circle 3, inside bock cover 
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— 
IHREE APPLICATIONS nultiple-shoulder bearing include A) combination 
(dial and thrus aring; B) torque-to-speed converter (new bearing can also be 


in. parallel); €) conversion of rotary to linear motion 


Dumbbell Bearing Follows Screw Thread 





Flush Screw with 
Locking Insert 





F KIS t Quatltons 


From Curves 





CMP 
RESTRICTED SPECIFICATION 
COLD ROLLED 
STRIP STEEL 
can feed this automated line at 
the high speed requirement of 

the operation. 


Costly new equipment is not always the sole answer to production cost 
problems. Often the wrong raw material may completely nullify expected 


savings from heavy capital investments in modern machinery. 


CMP LOW CARBON 
Consider the case of one manufacturer who installed 


WHERE YOU HIGH CARBON 
CAN GET Annealed or Tempered 


to the expected level. Material being formed was cold rolled SPECIFIC SPECS. STAINLESS 
strip 4" x .060", AISI 1050 steel processed to standard FOR ALLOY 


expensive new forming equipment but was unable to up production 


gauge tolerances (.0567” to .0632”). SPECIFIC JOBS ELECTRO ZINC COATED 


When CMP Precision Cold Rolled Strip Steel ordered to a 60% 
gauge restriction (.0587” to .0613”) was furnished, production immediately 


moved up to the rated capacity of the machines and has remained there. 


In addition to increased production, because of the minimization of 
down time, an incidental and important benefit was the increase 


in yield per CMP ton processed because rejections and TE Corp Mera PRODUCTS co. 
out of tolerance parts were eliminated. GENERAL OFFICES: YOUNGSTOWN 1. OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND 


SALES OFFICES: NEw YORK CLEVELAND DETROIT INDIANAPOUS 
Careful consideration of CMP Restricted Specification Cold MICAGO LOS ANGELES SAN FRANCISCO 
Rolled Strip Steel alternatives on the same careful basis 
given to your equipment investment, may point 


the way to similar, or larger pay-offs. 


Why not check the possibilities today ? 


CMP STRIP PROVIDES 
MAXIMUM NUMBER 
OF PRECISION PARTS 
AND HELPS ELIMINATE 
COSTLY HUMAN ERRORS 
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MATERIALS 


. continued 


t CCl ni LLL DUS 


Bellford Metal 
Maurice Ave., 


standard screw 
Products, Inc., 
7. ( )hio 


For more information 


S1ZCS 


5900 


Cleveland 2 


Circle 4, inside back cover 


ww 
Fastener for Blind Areas 


Io install this bolt, drill 0.377 in. 
38-24 


Insert into 


dia hole. Thread any standard 
nut loosely onto the bolt 
hole and drive pin flush with top of 


bolt. A blind head 


matically 


is formed auto 
behind the hidden side of 
the work and the nut is wrenched up 
tight. 

Made of cadmium-plated steel, the 
bolt is 2 in. long and consists of bolt 
and pin. Nuts are not supplied. South 
Chester Corp., 200 Industrial High- 
way, Lester, Pa. 


For more information 
Circle 5, inside back cover 


Limit Switch Operates 
Without Contact 


Known as a limit 


switch, this device converts mechan- 


“proximity” 


ical position or motion into an elec- 
trical signal without physical contact 
between the part and the switch. The 
part must be of ferrous (magnetic) 
material. 

Available with either relay output 
or tube output (the latter eliminates 
all moving parts), the “proximity” 
switch may be used in existing 110-v 
control circuits. The relay type panel 


has an output capacity of 5 amp and 
the fully electronic type has sufficient 
capacity to energize a small control 
relay. 

Since no mechanical contact is re 
quired, applications are expected in 
places where it is impossible or im 
practical to apply conventional limit 
Small fast 


parts rough 


switches moving 


parts, 
parts, with 


would fall into this classification 


edges 
The 
is magnet 
affected by 
non 


and 


transducer (sensing head 
in nature. Since it is not 
vibration or the presence of 
foreign material on its sui 
itself to a 
ipplication possibilities in paint spray 


magnetic 


face, it lends variety of 


systems, stamping presses and heavy 
iutomation equipment 
Sensitivity of thc 
that large parts can be sensed at dis- 
from the 


small parts will 


switch is such 


tances up to 14 in trans- 
ducer head. Even very 
ictuate the 
Square D Co., 
Milwaukee, Wi 


device at a ] in. distance. 


1041 N. Richards St., 


For more information 


Circle 6, inside back cover 


Self-Sealing Rivets 


1 
il 


II le iks 


ealing 


P 


These fasteners are designed 
fluid or a 


ll 
Caulking Ol 


1 
themselves against 


without rubber 


agents. Thev were originallv intended 


for use in such tures as integral 
fuel tanks, external tanks, 


flying 


stru 
pressurized 
boat hulls, 


aircraft sections 


ponto: ons 


The rivet attains its leakproof seal 
from a soft aluminum jacket or sleeve 
around its shank, which extrudes, oi 
flows, when the rivet is expanded afte: 
driving. The fluid-tight seal is at 
tained without the use of caulking or 


rubber sealing agents. A  washered- 


Product 


head rivet, developed by the company, 
is used where sealing is required un- 
head of the rivet only, and 


where sealing compounds are 


der the 
used 
between the attaching skin members. 
Pastushin Industries, Inc., 5651 W. 
Century Blvd., Los Angeles 45, Calif. 


For more information— 
Circle 7, inside back cover 


Time Delay Valve 


‘hese two, three and four-way time 
delay valves provide delayed actuation 
vith immediate reversal, or immediate 


ictuation and delayed reversal. Work- 


ing on a volume principle, operating 
time of from 0 to 5 min delay may be 
accomplished by manual pre-set ad- 
Available in standard pipe 
sizes, 4, ¥%, V2, 34 in. Airmatic 
Valve, Inc., 7313 Associate Ave., 
Cleveland 9, Ohio. 


For more information— 
Circle 8, inside back cover 


justment. 


Porous Metal Sheet 


This porous metal sheet is available 
in a complete range of permeability. 
Flow capacity is predictable and re- 
producible by control of hole size and 
spacing pattern. Perforation patterns 
can be tailored to meet any suction or 
injection flow distribution, with either 
uniform or gradient pressure-drop 


CONTINUED ON PAGE 230 


September, 1956 


Engineering 





Product. Enginecring 


BEARING SIZE — 42" x 46" x 2" 
ROLLING ELEMENTS — Balls 
SIZE OF BALLS — 1%” diameter 
NUMBER OF BALLS — 94 
CAPACITY AT 10 RPM 
RADIAL — 104,800 Ibs 
THRUST — 300,000 Ibs 


4-Point Contact Ball Bearing 


BEARING SIZE — 42" x 46" x 2" 
ROLLING ELEMENTS — Rollers 
SIZE OF ROLLERS — 74” x 7a” 
NUMBER OF ROLLERS — 120 
CAPACITY AT 10 RPM 
RADIAL — 73.700 Ibs 
THRUST — 226,000 Ibs 


Bi-Angular Roller Bearing 


SURE we make both, but we 


recommend only one 


Yes, Kaydon manufactures both — 4-point con- 
tact ball and bi-angular roller bearings in the same 
diameters and widths. BUT — we would in almost 
every instance recommend the former. Why? 
Because our field application reports consistently 
prove that the 4-point contact ball bearings are 
better for most applications than the lower capa- 
city bi-angulars (See capacity figures in draw- 
ings above.) 

Another important difference between the two 


va KAYON 


— MUREK EGON*MICHIGAN 


All types of ball and roller bearings — 4" inside diameter to 124" outside diameter 
Roller Thrust * Roller Radial * Bi-Angular Roller ¢ Spherical Roller * Needle Roller « Ball Radial ¢ Ball Thrust Bearings 
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bearings is that the 4-point contact ball bearing 
is not limited to low speeds, whereas the bi-angular 
normally should not be used above 10 rpm and 
usually is suitable only for oscillation. Then, too, 
the torque in the 4-point contact ball bearings is 
generally much lower 

Kaydon's unbiased recommendations result from 
years of bearing design, application and manufac 
turing experience with all types of ball and roller 
bearings up to 124” in diameter. So, why not con- 
tact Kaydon first? 


K-563 


Taper Roller * 
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NEW COMPONENTS 


characteristics. The material is said 
to be non-clogging in operation. 
Porous sheets can be fabricated 
from aluminum or other high-strength 
metals, and are readily formed to con 
tour. BLC Porous Materials Co., Div. 
Engineered Fabrications, Inc., 1955 
Lafayette St., Santa Clara, Calif. 


For more information 
Circle 9, inside back cover 


General Purpose, 
Heavy Duty Relays 


These relays measure 15 x 12 x 
1% in. (excluding terminals) and 
carry resistive loads up to 25 amp at 
115 or 220 v a-c. Contacts are double- 
pole, double-throw, double-break. 
Coils will handle any voltages of a-c 
or d-c current 

Vibration resistance ranges from 10 
to 55 cps with zs in. total excursion. 
Hart Mfg. Co., 110 Bartholomew 
Ave., Hartford, Conn. 


For more information 
Circle 10, inside back cover 


Bulb for Indicator Lights 


The bulb filament is sealed in its 
own translucent lens, keeping all light 
intensity in front of the panel. The 
bulb lens assembly is instantly replace 
able from the front of the panel, a 
twist of the wrist locking it into the 
miniature base mounted in the panel 


AND 


MATERIALS 


The base is mounted by drilling a 
0.348 in. hole and inserting eithe: 
snap-in or mounting plate types. 

Available in two mounting types 
snap-in and mounting plate types. 
Voltages: 6, 12, 285, incandescent 
and 110 or 220 v, neon. Alden Prod 
ucts Co., Dept. PAN-26, 117 N 
Main St., Brockton, Mass 


For more information 
Circle 11, inside back cover 


Torque Motor 


Ihe motor weighs 11V2 oz and has 
an output conservatively rated at 8 lb 
of force for 3 w of input power. De 
signed to drive hydraulic servovalves 
or similar mechanisms, it may be op 


erated by electronic, magnetic or even 
transistor amplifiers. ‘The stroke is a 
full 0.010 in. and is proportional to 
input differential current. 

Designed to operate in the tem 
perature range —65 F to 165 F. Ray- 
mond Atchley, Inc., 2340 Sawtelle 
Blvd., Los Angeles 64, Calif 


For more information 
Circle 12, inside back cover 


Analog to Digital Converter 


[his eight-bit, sine-cosine converter 
consists of two disc type commutators 
with pick-off brushes. The double- 
brush, V-scan system is used to avoid 
ambiguity. The input shaft is scaled at 
360 deg per rev full-scale input. No 
intermediate gearing is necessary 

Coding is in continuous serial 
binary form in increments of 2-8 for 
values of the functions from zero to 
one. A ninth bit is included to enable 
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the encoding of the value one. The 
instrument is coded so that each 
quadrant is divided into 257 parts, 
each part representing equal values of 
the functions. Both sine and cosine 
values are simultaneously available. 

Ihe converter is compactly pack 
aged in a cylindrical housing approxi- 
mately 4 x 32 in. long. Weight, ap- 
proximately 20 oz. Librascope, Inc. 
Glendale 1, Calif. 


For more information— 
Circle 13, inside back cover 


Diaphragm-Type 
Solenoid Valve 


his valve is said to be capable of 
handling large capacities with a mini- 
mum pressure drop, making it suitable 
for shutoff control of a large variety 
of liquids and gases over a range of 
operating pressures up to 250 psi. 
Operation is possible in any position, 
including side and inverted mount- 
ings. 
¥g and 2 
in. ips, and is offered in two basic 


The valve is available in 


CONTINUED ON PAGE 232 
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DU PONT ELASTOMERS 


Coatings of HYPALON' add 


beauty and durability to a 
variety of products 


DuPont’s new synthetic rubber, H yPa- 
LON, can now be applied as a protec- 
tive coating on rubber, metal, wood 
or fabrics. It can be applied by spray- 
ing, brushing or spread coating. The 
development of these coatings, both 
clear and colored, has opened new 
avenues of product design in a wide 
range of applications. Here are the 
advantages such coatings offer: 
HYPALON is unaffected by ozone. It 
has unusual resistance to hardening at 
elevated temperatures (250°-350°F.), 
It is unique in its resistance to weath- 
ering and oxidizing chemicals, And, 
in addition to the protective benefits 
of HYPALON coatings, an unlimited 
range of stable colors is available to 
add beautiful and functional color to 
your products. 

Applications for HYPALON coatings 
include tank linings, footwear, tar- 
paulins, camera bellows, hose, belts 
and automotive and sporting equip- 
ment. For other uses see the photo- 
graph below. 

How can coatings of HYPALON fit 
into your design problems? Mail the 
coupon for more detailed information 
ibout your specific problem. 


rA 


p» //, 


‘hese products feature attractive protective 
oatings of HYPALON:a piece of corrugated 
ubber mat (left foreground); a coil of elec- 
rical wire, and a child's overshoe on the 
at; rubber extrusions for automobile wind- 
hield frame and trunk weatherstripping 
center foreground); door weatherstripping 
right foreground); slab of urethane foam 
left rear); basketball (right rear) 


NEOPRENE SEALS safeguard fuel line 
connections in the Douglas DC-7 


afety of passengers is uppermost in the 
minds of Douglas Aircraft designers 

even down to as small an item as the rubber 
sleeve on a fuel line connector. Douglas uses 
the best metal connectors to join its fuel lines, 
but as an additional safety factor the com- 
pany fits a vapor-tight sleeve seal over each 
joint which is vented by tubing to the ship's 
exterior to prevent any possible accumula- 
tion of highly flammable gasoline vapors 
within the fuselage. 

Before switching to neoprene, Douglas had 
a problem with the seals. They required fre- 
quent replacement because ozone caused the 
rubber to crack. In fact, many of the rubber 
seals were rejected as unusable before instal- 
lation because of ozone cracks which devel- 


HYPALON 


BETTER THINGS FOR BETTER LIVING . 


I am particularly interested in 


is a registered trademark of 


E.I. du Pont de Nemours & Co. (In« 


oped while the pre-assembled units were 
held in stock. 

The installation of neoprene seals proved 
to be the answer to the problem. Neoprene 
was chosen because it resists ozone, gasoline, 
oil and aging. Many of the neoprene seals 
have been in service for over two years, re- 
ducing maintenance and replacement costs. 

Perhaps your design problems can be 
solved by the use of Du Pont neoprene. We'd 
be glad to send you further information 
property data and proven applications. If 
you have a specific problem, please let us 
know in the coupon, 

NEOPRENE SEALS (in red) resist ozone, oil, gas- 


oline and aging. Many of them have lasted for 
over 2 years. 


"iphone Lu ro 


. THROUGH CHEMISTRY 


.] Please add my name to the mailing list for your free publications, “The 


Neoprene Notebook” and “Facts about HYPALON 


Name. 


E. I. du Pontde Nemours & Co. (Inc Firm 


Elastomers Division, Dept. MM-9 Address 
oO ppt pesas PAN 


Wilmington 98, Delaware 
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models. Standard models handle a 
wide range of general applications 
using air, water, gases or light oils. 
Hot water models are for controlling 
water at temperatures up to 200 F. 
General Controls Co, Glendale, 
Calif. 


For more information 
Circle 14, inside bock cover 


Bonding Tape 


Composed of hundreds of parallel 
glass fiber yarns uniformly coated and 
impregnated with polyester resin, this 
tape may be wound around wires like 
ordinary tape. The end can be heat 
sealed bv a soldering iron, eliminating 
knots. The material readily lends it 
self to knotting and tying where d 
sired. 

When cured, the material becomes 
a homogeneous, machinable mass that 
is impregnated not just on the surface 
but all the through. Recom 
mended curing time is 3 hr at 125 C, 


Way 


or less at higher temperatur 

The new tape is recommended for 
anchoring wires in vibrating power 
tools, or wire assemblies that rotate at 
high speeds. Presently there are six 
standard widths ranging from 10 ends 
to 120 ends, with a thickness of 0.015 
to 0.030 in. Varflex Corp., 
P. X. 


Rome, 


For more information— 
Circle 15, inside back cover 


Dual Output Gear Box 


\vailable in a variety of ratio com 


»nations, the gear box provides 


primary and secondary output shafts 
where two 


for use in systems 


constant ratio outputs 


SCIVO 


are required 


AND 


NWATERIALS «52.543 


The unit is adaptable to scaling prob- 
lems where two different operating 
speeds are required, or where one fast 
positioning specd and a slower speed 
are needed as in recorders. It may also 
is re- 
quired between any two functions— 


be used where constant ratio 
minutes/seconds, hours/minutes, days 
hours. Link Aviation, Inc., 
hamton, N. Y. 


Bing 


For more information 
Circle 16, inside back cover 


Miniature 
Voltage Regulator 


[his is a miniature, two-electrode, 
inert gas-filled cold cathode tube for 


use as a voltage regulator. It main 


tains practically constant operating 


voltage over a current range of 5 to 30 
milliamp and gives extremely small 
voltage drift throughout the life of 
the tube. Chatham 


ingston, N. J 


Electronics, Liv- 


For more information 
Circle 17, inside back cover 


High Capacity 
Sealed Switch 
\ sealed, roller plunger switch that 


will handle 


as 75 amp is made 


inrush currents as high 
oil-tight by special 
integral O-rings around the bushing 
ind plunger and a ring-type seal be 
tween the cover and the housing. The 
ictuator is field adjustable through 
:60 deg, to allow operation from any 
I'he switch is available with 
ictuator po 
left 


The 


direction. 
sitioned cither to right or 


UL-listed, at 20 


switch is 


Product Engineering 
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amp, 125, 250, or 460 v a-c; V amp 
125 v d-c, 2 hp, 230 v ac. Contact 
arrangement is single-pole, double- 
throw. Micro Switch, Freeport, Ill. 


For more information— 
Circle 18, inside back cover 


Low Inertia Shaft Encoder 


Designed specifically for use in high 
speed servo systems, this encoder pro 
vides an angular resolution of 0.3 deg 
or better (1000 counts in 360 deg or 
less), and can be mounted directly on 
the servo shaft. Auxiliary readout and 
translation units are being produced 
for use with the unit to permit read- 
out at speeds up to 300 rpm or 300,- 
000 quanta per minute. G. M. Gian 
nini & Co., Inc., 918 E. Green St., 
Pasadena 1, Calif. 


For more information— 
Circle 19, inside back cover 


Fastener for 
Printed Circuits 


Designed for holding printed circuit 
irds in place in an assembly, this 
device consists of a ball stud and two 
lips. The ball stud, which also serves 
an attaching nut for the contact 
plug mounting, is made of low-carbon 
tecl and the two clips are high-carbon 
steel, spring tempered to hold against 
ipproximately a 12 Ib pull-off force. 
\ll parts are cadmium plated. In nor 
mal printed circuit application two 
fasteners would be used. 
Overall length of production clips 
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a FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


4 Ways to put a flexible shaft's adaptability 
to profitable use in machine design 


A few of the common design problems you can 
solve with S.S.WHITE FLEXIBLE SHAFTS 


Weight Reduction 


Electric portable tools can be mighty 
heavy to handle and difficult to manipu- 
late especially when they need a big 
motor to drive them. A flexible shaft 
drive such as the one shown here is the 
logical solution since it removes the 
weight of the motor from the opera- 
tor's hands. 


Control of Inaccessible Parts 


Even though a rotary switch shown here 
was located in an inaccessible spot, an 
S.S.White remote control flexible shaft 
allows it to be operated from a con- 
veniently positioned control knob on the 
outside of the equipment. Note that 
only one shaft is needed to do the job. 


Greater Versatility 


The ability of a flexible shaft to be 
set in a wide range of operating posi 
tions is a big advantage in designing 
equipment like this multiple spindle 
drill press. The flexible shaft spindles 
can be set in any desired grouping to 
meet the requirements of different drill 


ing jobs. 


FIRST NAME 


Ideas that may help you design 
better drives and controls 


1. Eliminating Alignment Problems 

Where misalignment exists, or where ac- 
curate alignment of drive and control 
elements is likely to be costly and time- 
consuming, an S.S.White flexible shaft is 
a “must.” The flexible shaft automatically 
compensates for misalignment, thereby 
simplifying assembly and eliminating pos- 
sible operating troubles. 

2. Providing Adjustable Drives 

Where there is relative movement between 
driving and driven parts, or where the 
driven part must be moved or adjusted 
in Operation, an S.S.White power drive 
flexible shaft is an economical, depend- 
able way to transmit power between the 
two. The shaft readily adapts itself to any 
operating position and is capable of giv- 
ing long trouble-free service. 

3. Gaining Extra Design Freedom 

Consider the use of S.S.White flexible 
shafts if you want to gain greater freedom 
in positioning drive and control elements 
in their most desirable locations. It will 
simplify the job of meeting specific oper- 
ating and service requirements. 

4. Satisfying Space Limitations 

Flexible shafts are more adaptable, less 
complicated, less expensive and consid- 
erably more compact than systems of 
bevel gears, straight shafts, belts, pulleys, 
etc. Their use allows you to develop more 
efficient, more compact equipment. 


FLEXIBLE SHAFT INFORMATION 


Bulletin 5601, a helpful inform- 
ative guide on flexible shaft 
construction, selection and ap- 
plication, will be sent on re- 
quest. Write for your copy. 


IN FLEXIBLE SHAFTS 


S. S. WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N.Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 
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Le 


is 0.662 in., width, 0.188 in. The 
clips are designed for use on 0.062 in. 
material. Camloc Fastener Corp., 62 


Spring Valley Road, Paramus, N. J. 


For more information— 
Circle 20, inside back cover 


Panel Meters 


\ 1% in. meter is said to provide 
readability equal to or better than 
conventional 2¥%2 in. round instru- 
The unit is interchangeable 
with standard 1¥2 in. JAN types. It 
is available in all standard ranges and 
with self-contained accessories. Marion 
Electrical Instrument Co., 
Field, Manchester, N. H. 


For more information— 
Circle 21, inside back cover 


ments. 


Grenier 


Non-Tie-Down Valve 


A pair of pilot valves, to provide 
two-hand safety for operators of 
presses, brakes, shears and other ma 
chines, is interposed between two 
palm button three-way valves in paral- 
lel and the receiver that is to be alter 
nately pressurized and exhausted. If 
the machine operator engages or dis- 
engages only one of the pair of palm 
button valves, the "N-T-D" will auto- 
matically cut off any subsequent air 
flow through itself to the receiver. 


Recocking for safe two-hand opera- 


tion can then be accomplished only 
by releasing the engaged pilot valve. 
l'o permit a reasonable delay between 


engagement of one palm valve and th« 


other, a tamperproof adjustment is 
provided. Ross Operating Valve Co., 
, Detroit 3, 


134 E. Golden Gate Ave 
Mich. 


For more information 


Circle 22, inside back cover 


Timer for Single, 
Multiple, Sequential Circuits 


If additional circuits must be con 
trolled, as many as four extra hous 
ings can be added to one unit. The 
switch is available in timing ranges of 
60 sec to 12 hr and is UL-approved 
for 28 amp, 250 v. M. H. Rhodes, 
Inc., 30 Bartholomew Ave., Hartford, 
Conn. 


For more information— 
Circle 23, inside back cover 


Interval Timers 


Available in full-scale ranges from 
15 sec to 24 hr, these timers have an 
automatic actuated 
by a high-torque synchronous motor. 
The permanent magnet-type motor 
develops a minimum torque of 30 


in-oz at l rpm. Repeat accuracy with 


reset mechanism 


Product Engineering 


in +4 per cent of full scale through 
service life is claimed for the new 
timer. Cramer Controls Corp., Cen- 
terbrook, Conn. 


For more information— 
Circle 24, inside back cover 


Miniature D-C Motor 


A d-c, fhp planetary geared motor 
with clutch has a rating of 28 v d-c, 
current 1.3 amp, full load 

Output is 150 
clutch setting for slippage at 


in-oz at 60 rpm, 
165 
oz-in. Length from mounting flange 
is 4.025 in. and weight is 12 oz. 
E] Ray Motor Co., Inc., 11747 Vose 
St., N. Hollywood, Calif. 


For more information 
Circle 25, inside back cover 


Shaded-Pole Motors, 
1/15 Through 1/8 Hp 
Ratings 


This shaded-pole motor reverses 
positively at high speeds without a 
capacitor. It is available in 1/15 
through %-hp ratings with single and 
dual speeds. The 54-in. dia motor is 
suited for window ventilators, evapo 
rative coolers, exhaust and circulating 
fans, and similar air moving devices 
with modcrate radial and axial loads. 

It is unnecessary to halt the fan 
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BEARING BUILT FOR 
HEAVY-DUTY CAM LOADS 


Camrol CF Bearings provide the ulti- 
mate in radial capacity, shock resist- 
ance and space economy for all cam 
actioned or guide and support roller 
applications. An extra heavy outer 
ring operates on a full complement of 
small diameter rollers supported by an 
integral inner race, roller retaining 
flange and stud. Designed as precision 
replacement for plain bearing or im- 
provised bolt and bearing units. 


New Sealed Bearing 
Adds to Versatility of 
Standard Cam Follower 


The new SCF series bearing keeps con- 
tamination out and lubrication in by 
means of specially-treated synthetic 
seals. The SCF bearing is interchange- 
able dimensionally with standard Cam- 
rol bearings. 


140 Pages of Bearing Facts 


Write for your z 


copy of Catalog 
No. 52, a revised 
140 - page Bearing 
Selection Guide. It 
contains vital prod- 
uct information 
and 30 pages of en- 
gineering data. 


&*93299*989899959929999999258999552*59595*^2^*2**2*^** 


CAMROL CF Bearings Cut Power Requirements 
on J. L. Ferguson Co. Packaging Machines 


New Shear-Speed Shapers 
Achieve Greater Speed and 
Accuracy Using CAMROL 
CF Bearings 


Michigan Tool Co. uses Camrol CF 
and CYR bearings in their new ma- 
chines that produce gears up to 20 
inches in diameter and up to 6-inch 
face widths in only 13 minutes. These 
bearings, acting as cam followers, ac- 
curately control cutting tool feed and 
relieve tools from the work on return 
strokes. They insure dependable, pre- 
cision performance for automatic op- 
eration at high production speeds. 


Insure performance with MGIL 


98999885] 9992295979892* 


McGILL MANUFACTURING COMPANY, INC., 
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Up to 50 Camrol Bearings 
Used Per Machine 


Used as load-carrying cam follow- 
ers and as guide rollers in PACK- 
OMATIC packaging machinery, 
McGill Camrol CF bearings have 
brought several desirable advan- 
tages to J. L. Ferguson Company 
in the eight years this firm has 
relied on Camrol Bearings. 


Exceeding the performance of the 
roller and pin assembly formerly 
assembled in the Ferguson plant, 
the Camrol cam follower bearing 
has helped improve a variety of 
cam actuated operations on many 
of the versatile packaging ma- 
chines built by Ferguson. 

The Camrol CF bearings eliminate 
wear by reducing friction. This 
also reduces power requirements 
for the machines. The CF bearings 
cost less and are more easily ap- 
plied than the previous assembly. 
For trouble-free operation, up to 
50 bearings per machine are now 
used by this company. 


MP /VLLTIRDGL" GUIDEROL  ca»seoz 
Full Type Roller Bearings 


201 N. LAFAYETTE ST., VALPARAISO, INDIANA 





NEW COMPONENTS 


motor to reverse direction at high 
speed, according to the maker. Weigh 
ing between 9 and 10 Ib, depending 
upon the rating, the can b 


mounted with thru-bolt construction 


motor 


with shaft-end or opposite shaft-end 
connection. General Electric Co., 
S henectady 5. N X. 


For more information 
Circle 26, inside back cover 


Medium-Duty Power Relays 


[hese relays are said to be used in 
lighting svstems, signal devices, motor 
starting, heater loads, photographic 
applications or any load circuit requir- 
ing switching of a-c or d-c power. The 
contacts are !4 in. dia, 


115 v, 


Contact pressure, 


pure silver 
rated at 10 amp, 
non-inductive load 
factory 


50-60 cps 
adjusted, is 25 gram, min. 
Dimensions: 2% x 1¥2 x 144 in. high 
Line Electric Co., 1407 McCarter 
Highway, Newark 4, N. J 


For more information 
Circle 27, inside back cover 


Fire-Resistant 
Hydraulic Fluid 


\ formulation of water, petroleum 
hydraulic oil and emulsifying agents, 
the fluid is suitable for use in indus 
tries where hydraulic leaks or line rup- 
tures would be immediate fire or ex 
plosion hazards 
water 


The fluid releases its 
content as a protective steam 
blanket to quench fire. In most cases, 
the remainder of the hydraulic fluid 
will not support its own combustion 
A further advantage is that the oil is 
said to hydraulic action 
should the water be dissipated for any 
reason. 


continue 


Despite the water in its composi- 


tion the fluid does not corrode fer 


AND MAT I 


rous and most non-ferrous metals. It 


$ 


with norm 


.. 50 W. 50 


Is compatibk n 
Shell Oil 
N. 3) 


For more information 
Circle 28, inside back cover 


components 
St., New York 22, 


Push-to-Test 
Indicating Light 


When control circuit trouble is s 
pected, this oil-tight 


| indicatin sht 
mal hine 


permits the operator Or 


maintenance man to check wheth« 
in unlit indicator lamp is an indi 
tion. of trouble oi 


of a lamp failure 


merely the result 


) 


pressing the lens of the new 


indicator light, the operator transf 


the lamp from its normal circuit to 
separate built-in lamp test circuit. If 
the lamp functioning, it will light 
normally to that trouble 
order. If it fails to 
light, repla ement 
quired 


The 


type and are ai 


indicat 
shooting is in 


of the lamp is re 


light I ot th« t 
ulable for 
ind 440 v applications 


ranstormet 
110, 220, 
Open, cover, 
or panel-mounting units are available; 
identical with standard 
units of corresponding types. Stand 
ird Control Div., Westinghouse Elec 
tric Corp., Beaver, Pa 


For more information 


dimensions ar 


Circle 29, inside back cove 


Motor With Dry 
Fluid Coupling 


A fluid-drive principle, that of usi 
steel shot instead of a true fluid, 
provided by the coupling mounted in 
side this Centrifugal 


motor's frami 


Product Iin 


continued 


the steel shot to the 
of the housing. The 
ed to th 
rotor 


: imbedded” I1 the 


hous 
in turn, is ke load and 
rate the gradually be 
tightly 
Ihe motors ar pro 


from 2 


| Electric Co 


through 
Alham 


For more information 
Circle 30, inside back cover 


Anti-Static 
Transparent Plastic 


This thermosetting plastic has some 
nherent antistatic qualities which pre 
ent the 

v on its surface. 
uitable for 


iccumulation of static elec 
It is available in 
sheets instrument 
overs and other applications. Homa 
lite Corp., 11-13 Drive, 
Wilmington 4, Dcl 


For more information 
Circle 31, inside back cover 


Brookside 


Machine Tool Transformers 


\ line of machine tool transformers, 
rated from 0.075 to 1.5 kva, provide 
voltage for 
tool control devices, 
tion of 


machine- 
and permit isola 


tepped-down 


ontrol circuits from power 
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PACKINGS 


ands for Custom 


Designed Packings 


A business grows on product acceptance 
heavy demands for IPC’s custom designed pack- 
ings, oil seals and precision molded products have 
forced expansion of engineering and manufactur- 
ing facilities. Ground breaking ceremonies in 
Bristol, New Hampshire took place only a few 
weeks ago and full production in the first unit of 


these new quarters is expected by late '56 


OIL SEALS PRECISION MOLDING 


Product Engineering 


Today and tomorrow your best 
source [for precision molded products is IPC 
Regardless of how severe operating conditions 
might be, IPC will custom design oil seals, pack- 
ings or precision molded products to suit your 
application. Leather or special synthetic com- 
pounds 
IPC first 


complete tooling facilities 


INTERNATIONAL 
PACKINGS 


CORPORATION 
Bristol, New Hampshire 
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and lighting circuits. The transformers 
operate at primary voltage from 230 
to 575 v, single-phase, 50/60 cps, and 
are designed for 55 C temperature 
rise. In addition to a choice of primary 
voltages on the 50/60 cps ratings, a 
95-v secondary tap is provided to per 
mit use of 115-v, 60-cps solenoid coils. 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 


For more information 
Circle 32, inside back ccver 


Air Valves 


These valves are used for three and 
four-way air operation, and are avail 
able in sizes of 4%, ?$, V2, ?4 and 1 in. 
They controlling air 
cylinders and other air-operated dc 
vices. Coils UL-standards. 
Hanna Engineering Works, 1765 
Elston Ave., Chicago 22, Ill. 


For more information 
Circle 33, inside back cover 


are used for 


meet 


High Temperature 
Potentiometers 


A line of precision potentiometers 
and components that are designed fori 
operating temperatures from —55 C 
to 150 C, 175 C, or 225 C. Both 
single and multi-turn types are in 
cluded, which are rated for continuous 
duty at 125 C at ?4 to over 4 w with 
0.1 w or more at 150 C, depending 
on size and type. These are available 
in %, 13 dia linear and 
functional types, and both ten-turn 
and three-turn 1 13 
A ten-turn 7% in 
ible shortly. 


4 a 
4 and 2 in. 


l6 in. dia. units. 
unit will be avail 


Rotary types are available in ?4, 7$ 
and 1% in. dia. These are rated at 
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225 C for the % in. unit and 150 C 
for the larger units. The trimmers are 
rated to 175 C. Fairchild Controls 
225 Park Ave., Hicksville, N. Y. 


For more information— 
Circle 34, inside paca cover 


Corp., 


Silicon Rectifier 


Weighing 5 lb and occupying !4 
cu ft, the unit is rated at 100 amp, 
200 v. It will rectify 20 kw of a 
power with an efficiency said to exceed 
95 per cent 
units are now in pilot plant produc 
tion from 5 to 10,000 amp, at various 
d-c voltages. Bogue Electric Mfg. Co., 
52 Iowa Ave., Paterson 3, N. J. 


For more information 
Circle 35, inside back cover 


Commercially availabk 


Quarter-Turn Fastener 


The fastener is offered in different 
head styles, and it is designed for at- 
taching lightweight 
for holding access panels. 
Fastener Corp., 62 
Road, Paramus, N. J. 


For more information- 
Circle 36, inside back cover 


components Or 
Camloc 


Valley 


Spring 
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Polyester Glass Mat 


Laminates 


Three standard grades of these 
laminates are made in these standard 
32 x 48 and 


32 by 74 in. The polyester resins gen 
erally 


sheet sizes: 32 by 36, 


have good chemical resistance 
to most acids and most solvents, such 
as carbon tetrachloride, toluene, gaso 
line, and ethyl alcohol. They have a 
fair resistance to weak alkalies but are 
attacked by strong alkalies. National 
Vulcanized Fibre Co., 1056 Beech 
St., Wilmington 99, Del. 


For more information 
Circle 37, inside back cover 


Miniature Controls 


These 1⁄4 w controls are made in 
28 selections, all with a tolerance of 
20 per cent and resistance ranges from 
1000 ohm to 2.5 megohm. Centralab, 
Div. of Globe-Union Inc., 900 E. 
Keefe Ave., Milwaukee 1, Wis. 


For more information 
Circle 38, inside back cover 


Electromechanical 
Switches 


Several types of switches, originally 
designed and built for service in tele 
phone systems, include two general 
automatic stepping 
and key switches for manual opera 
tion. One of the stepping switches is 
a two-motion, 100-point, step-by-step 
switch deriving its name from the fact 
that it operates over ten points in a 
primary direction, and ten points in a 
secondary direction. It can be used for 
searching through 100 four-wire cir- 
cuits to find a particular circuit, for 
selecting a particular circuit from 
among 100 circuits, or for performing 


types, switches 
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Users of tubing for cylinder applications 
now you can have this new... 


J&L Cold Drawn ELECTRICWELD 


Tubing with a ID Finish 


Reduces your overall production costs in appli- 
cations like these . . . 


cylinder tubing 
hydraulic and pressure tubing 
shock absorbers 


ordnance components 


This new drawn-over-mandrel grade tubing with 
its mirror-like inside surface finish is today busy 
helping manufacturers reduce or entirely elimi- 
nate costly machining on many applications and 
is being substituted for more costly types of steel 
tubing. For example, it may be use .d, without in- 
side honing, for many cylinders through which 
plungers are passed. 

J&L Cold Drawn ELECTRICWELD Tubing 
with a Special Smooth ID finish combines the 
physical advantages imparted by today’s modern 
electric welding techniques with those of cold 
working. It withstands high internal hydrostatic 
pressures, carries heavy torsion loads, re sists high- 
frequency vibration, and offers a favorable weight- 
to-strength ratio for applications in which loading 
occurs in all directions. 


J&L Cold Drawn ELECTRICWELD Tubing 
can be furnished in its three specifications in OD 
sizes from X inch to 2X inches and in wall thick- 
ness from 20 to 10 gage, 0.035 and 0.134 inch 
respectively. 

This new booklet provides the information you need 
. specifications . . . tolerances . . . chemistry . . 
wm properties . . . annealing . . . finishes. 
Send for your free copy today! 
uN SOE THURS Hüte. ossa AS SN CR 


Jones & Laughlin Steel Corporation 
Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa. 


Send me a copy of your new Cold Drawn ELECTRICWELD 
Booklet. 


NEN ALL. oisi. 


Title 


Company... . 


DE ocellis i Mim 


M eee mcs md 
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consecutive 
rate circuits 

Among the key switches are a wide 
variety of cam key, indicating, plunger, 
push and twist button types, with 
locking and interlocking features if dc 
sired. Stromberg-Carlson Co., Roches 
ter 3, N. Y. 

For more information 


Circle 39, inside back cover 


Plastic Pipe, 
Fittings and Valves 


These products are available in un 
unmodified polyvinyl 
chloride, styrene-copolymer and Buna 


plasticized, 


N materials. Pipe and fittings range 
In addi 
tion to standard globe, angle and Y- 
valves in the Buna N line, plug cocks, 
straightway cocks, bib cocks, check 
valves, float valves and foot valves are 
also offered in sizes through 4 in 
Vanton Pump & Equipment Corp., 
Div. Cooper Alloy Corp., 201 Sweet- 
land Ave., Hillside, N. J. 


For more information— 
Circle 40, 


in size from ¥ through 6 in. 


inside back cover 


Teflon Felt 


Teflon felt, impregnated with 
leflon resin, withstands ambient tem 
320 F to 550 F. The 
felt is said to be unaffected by water 
or any of the common fucls, 
hydraulic fluids or 
Applications includes use as gaskets or 
aircraft 


peratures from 


lubri 


cants, solvents. 


seals in and missiles, or as 
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MATERIALS 


gasketing in. chemical plants, where 
both 


TOSIVC 


extreme temperatures and cor 


chemicals arc. involved 

l'he impregnated felt is available in 
Sham 
ban Engincering ( 11617 W 
Jefferson Blvd.. Culver City, Calif 


For more information 
Circle 41 


thicknesses of + sand % in 


inside back cover 


Rectangular Meters 


Rectangular +¥% in which 


permit accuracy ot 


mcters 
] V per cent of 


full scale are now available in a-c and 


d-c models. These meters are made 
for semi-flush panel mount applica- 
tions and are supplied with or without 
illumination. An external zero adjust 
is provided. Hickok Electrical Instru- 
ment Co., 10552 Dupont Ave., Cleve- 
land 8, Ohio. 


For more information- 
Circle 42, inside back cover 


Sight Glass 
Bonded to Metal 


Sight available 
require neither solder nor gaskets. ‘The 


i 
glasses are which 


glass is hermetically sealed directly to 
rhe 


are tamper-proof, unaffected 


metal. manufacturer claims the 


windows 


. continued 


by aging or vibration, and resistant to 
high pressures. 

I'he windows can be 
ilmost all 
metals 


mounted in 
and non-ferrous 


including brass and stainless 


ferrous 


el. ‘The direct seal process has been 
used in a varicty of sizes, including 
than 
Window 


ts to % in. 


diameters of less and 


more 


than 3 in. thicknesses have 


varied from Pressure rc 
sistance of the windows is dependent 
on the size and shape of the indi 
vidual unit. Corning Glass Works, 


Corning, N. Y 


For more information 


Circle 43, 


inside back cover 


Connectors for 
Terminal Blocks 


A line of fork-tongued terminal 
connectors, with multi-hngered insu 
lation grips and designed for terminal 
blocks, are made for No. 22 thru 8 
cable. They are crimped to the con 
ductor with special handtools, and at 
tached to the terminal block with a 
Omaton Div. Burnd 
Engineering Co., Norwalk, Conn. 


screwdriver 


For more information- 
Circle 44, inside back cover 


Digital Voltmeters 


Each switch is hermetically-sealed, 
and the platinum contact surfaces are 
continuously wetted with mercury by 
capillary connection to mercury rescr- 
voir. All adjustments are eliminated, 
and the only motion is armature flex 
ure since there is no pivot. 

Fhe five-digit model has manually 
selected ranges of +00.000 to +99.999 
v d-c with resolution of 0.001 v, and 
+ 100.00 to +999.99 v d-c with resolu- 
tion of 0.01 v. 

The new instrument gives three 
complete readings per second with 


CONTINUED ON PAGE 242 
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LE 


his first requirement is. 


Ingenious mechanical equipment has solved the labor problem for 
today's farmer. But his first requirement of any unit is dependability 
of operation —around the clock if need be —in his constant battle with 
nature. Federal-Mogul bearings have been assuring dependability in 
farm tractors and implements for generations. The same dependability 
characterizes Federal-Mogul bearings in any application, from auto 
mobiles to construction equipment—dependability that is the product 


of over 50 years’ highly specialized bearing manufacture. 


SINCE 1899 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 
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New Parts and Materials continued 


automatic polarity indication. Input 

mq) impedance is 11 megohm. Size is 

o 10V? x 15V? in. deep, for mounting 

Bes in a standard 19 in. width rack. Non- 

MECHANICAL MEM Linear Svstems Inc., Del Mar Airport, 
Del Mar, Calif. 


For more information— 
Circle 45, inside back cover 


HARD 


RUBBER 
Sight Glass for 


w | 

" N YP Pressure Applications 

— E: ; The lens in this sight glass consists 

PLASTICS E of two pressure discs and one shield- 
T D ing disc in a flanged body, with top- 

and-bottom cushion gaskets. This in 

turn is surrounded by special packing 

which reduces stress on the glass it 


Penal . self. Pressure Products Co., P. O. Box 
424, Charleston 22, W. Va. 


BLENDS i 
' ; For more information— 


Circle 46, inside back cover 


MOLDED PARTS 


High Speed 


Subminiature Blower 


LININGS * COVERINGS A blower designed specifically for 


cooling electronic equipment is de- 
E 23 23 » 23 
signed to fit into a 3% x 3%4 x 3% 


9 in. area. Operating on 115 v, 60 cps 
is not iust one material ind drawing 0.12 amp, the motor is 
| es a continuous duty permanent capaci- 
tor type, totally enclosed with ball 
Ace means tailor-made rubber and plastic materials . . . with bearings. Operating at a speed of 
mechanical, electrical and chemical properties carefully 3400 rpm, the 2 in. centrifugal blower 
blended to give you the one best material and most wheel provides 10 cfm free air de- 
economical production methods for your designs. Hundreds livery. McLean Engineering Labora 
of Ace rubber and plastic compounds to choose from— tories, Princeton, N. J. 
plus many unusual materials like Ace-Tex pyrobitumens Pa tyson ge 
and Ace-Hide rubber-plastic blends. Among world’s 
largest molding, extruding, fabricating facilities. 


f Load Cycle Counter 


80-Page Ace Rubber and i E 
Plastics Handbook Free to $ 


s 
Design Engineers. Write today. 7 


Atr A telemetering load cycle counter 

is announced that will accurately 
count only work or operations actually 
performed. It is reported to differen- 


ACE rubber and plastic products tiate between idling, dry run and load 


cvcle and counts the load cycle. It is 
a AMERICAN — RUBBER —— actuated by sensing the current flow 
93 WORTH STREE * NEW YORK 3, » ¥. (Continued on page 245) 


A 
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atisfied Customers 
RESULT FROM THE USE OF 


æ Trouble Free 
=~ Motor Control 
a cn 


Bulletin 849 
Pneumatic Timer 


—— 


Bulletin 709 


pa n els Automatic Solenoid Starter 


Bulletin 802T 
Oiltight Limit Switch 


Bulletin 800T 
Oiltight Push Button 


You get two definite advantages when 
you let Allen-Bradley furnish your special 
control panels, namely —trouble free, b 
continuous reliability plus ready 1 = —— 
customer acceptance. 


. a IIDUDUP MI 
OELIGIRE RERUM 1 WIN img 


Allen-Bradley control panels are built 

from standard components whose reliability 

and maintenance free operation have been BB 

proven in many years of service. 

Their simple design is your guarantee 

of millions of trouble free operations. UII, 

The familiar A-B trademark—recognized 

universally as the sign of QUALITY — A L i £ E as E R | D L £ Y 

is a decided sales asset on your equipment. Bulletin 702 


Write for your copy of the Allen-Bradley Solenoid Contactor 


Handy Catalog —the quick and easy 
reference guide that will help you 
select individual control units, or 
components for special control panels. 


Bulletin 700 


llen-Bradley i 
Aen Solenoid Relay 


In 





Timer 
Adjustment 


The timing interval can be adjusted 
quickly and easily by turning the 
adjusting screw. 


Tell Us About YOUR TIMER NEEDS... 


Installing instantaneously operated contact block 
with one N.O. and one N.C. contact 


Bulletin 849 “On-Delay” 
timer. By inverting sole- 
noid, timer is converted to 
“Off-Delay” operation, 


Here is a line of pneumatic timers that can be adjusted for a 
consistent time delay of 1/6 second up to 3 minutes. Air, drawn 
into the timer through a needle valve, is freed from dirt and dust 
down to submicroscopic size by a high efficiency glass fiber 
paper filter. Thus the time settings are accurately maintained over 
long periods. These timers can be expected to operate reliably 
under conditions of severe atmospheric contamination. 

An outstanding feature of these timers is the wide variety of 
types available, and the modifications which can be made in the 
field, such as adding one or two instantaneously operated aux- 


Allen-Bradley Has the RIGHT ANSWER! 


iliary contacts. Also, it is easy to change an “On-Delay” timer to 
the “Off-Delay” operation, or vice versa—by simply inverting 
the operating solenoid. The “On-Delay” timer provides the time 
delay after the magnetic operating COIL IS ENERGIZED; the 
"Off-Delay" timer provides the time delay after the operating 
COIL IS DE-ENERGIZED. 

The Bulletin 849 timer has one normally open and one nor- 
mally closed contact. As usual, the Allen-Bradley double break, 
silver alloy contacts are maintenance free. Auxiliary contacts can 
be mounted as shown below. 


typical Bulletin 849 Pneumatic Timer combinations 


Bulletin 849 timer with 
one N.O. and one N.C. 


auxiliary contact. 


Bulletin 849 "Off-Delay" 
pneumatic timer with time 
delay after the coil is de- 
energized. 


Bulletin 849 "Off-Delay" 
pneumatic timer with one 
N.O. and one N.C. auxil 
iary contact. 


Bulletin 849 "On-Delay" 


pneumatic timer with two ad- 


Bulletin 849 pneumatic 
timer with two N.O. and 


justable timing units. two N.C. auxiliary contacts. 


Allen -Bradiey Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 


In Canada— 
Allen-Bradley Canada Ltd. 
Galt, Ont. 


PNEUMATIC TIMERS 
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Circle 48, inside back cover 
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A 


GEAR 


A 
D 


d 


PROBLEMS? ^ ^ 


-Check 


FOAW RET E JAD)! 


F you use gears in the product you make, we 


believe it will pay 


you, as it has others, to 


become acquainted with FAIRFIELD—the place 


where fine gears are 


produced to meet your 


specifications EFFICIENTLY, ECONOMICALLY! 


Fairfield’s production facilities are unexcelled for 


making all kinds of accurate, automotive type gears 


such as are now finding 


industry: for Tractors, Trucks, and Buses . 


Agricultural Implements . 


wide use in all branches of 
o € for 


. . for Machine Tools. 


Ask for latest literature describing Fairfield's 


facilities. Your inquiry will receive prompt attention. 


S fine Gears Made to Order 


SPUR GEARS — Straight, helical, and 
internal. Sizes from 16 pitch, 12" 
dia., to 1% pitch, 36” dia. 


HERRINGBONE—(Fellows Type). Sizes 
from 12" to 15”. 


SPIRAL BEVEL — Sizes from 16 pitch, 
1%" dia., to 1% pitch, 28” dia. 


STRAIGHT BEVEL—Sizes from16 pitch, 
1%" dia., to 1% pitch, 28” dia. 


HYPOID—Sizes from 12" to 28” dia. 


FAIRFIELD 
MANUFACTURING 


2305 South Concord Rood . 


ZEROL— Sizes from 16 pitch, 1'4" 
dia., to 1% pitch, 21” dia. 


WORMS AND WORM GEARS— Worms 
to 7” dia. Worm gears to 36” dia. 
SPLINED SHAFTS—Lengths to 52”. 
Diameters from 1” to 6". 
DIFFERENTIALS — 10,000 to 300,000 
inch pounds capacity. 


Note: All of the sizes above 
ore approximate. 


Ask for interesting, 
illustrated bulletin 


co. 


Lafayette, Indiana 





* Control Components Digest + 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


A 


$ 


FIRST TEST DIVE, on a leash, for new midget sub. F 
this and other tests and was turned over to Navy. 


ES 


| 
| 
j 


E 


Fairchild engineers stand by. She p: assed | 


New 4-man midget sub joins Navy 


Only 50 feet long, but packing a 
mighty wallop, the USS X-1, a new 
midget submarine has just been pre- 
liminarily accepted by the U. S. Navy 
from the builders, Fairchild Engine | 
Division of Fairchild Engine and Air- 
plane Corporation, Deer Park, Long 
Island, 


The 25-ton X-1l carries a 4-man 


crew, can dive under or cut through | 


steel nets protecting harbors, and 
sneak up rivers and canals to attack 
power plants, bridges and dams. 

And, among the many design fea- 
ture s contributing to the striking pow- 
er of this new Naval weapon, you'll 
find reliable Ward Leonard controls 
for the electric drive— just one of the 
ways Ward Leonard products are aid- 
ing national defense. 





100% inspection here! 


No statistics, no probability theory in | 


this 10095 check! She's measuring OD 
and concentricity of ceramic resistor 
cores—just two details in Ward Leonard’s 


rigorous and continuous quality control. 
But, it’s checking details like these on 
every single unit that gives Ward Leon- 
ard products their reputation for accu- 


racy, stability and long life. 


246 


| BASIC COMPONENTS for new dimming system 


New 500-to-1 dimmer for fluorescents 


A new Ward Leonard dimming system 
for hot-cathode 40-watt T- 
lamps handles up to 140 lamps with a 


dimming range of 500 to 1. Simple and | 

dimmer is de- | 

| signed for control of cove lighting, lumi- 
nous ceilings and multiple lamp fixtures | 


non-electronic, the new 


in theatres, auditoriums, churches, offices, 
restaurants, and night clubs. Dimmer cir- 


| cuit output is unaffected by change i 


connected lamp load. For complete dus. | 
write for bulletin 76F. 


Product Engineering 


12 fluorescent | 


| 75-ton shield door gets 
fingertip control 


Centralized Ward Leonard motor con- 
trols slide the massive shield door for this 
modern cyclotron into place for research 
| experiments at Brookhaven National 
Laboratory, Upton, Long Island, N. Y. 





Made of concrete with steel support, 
and weighing 75 tons, the 5- by 8- by 12- 
foot door protects pe rsonnel from effects 
of radiation when deuterons (the nuclei 
of heavy hydrogen) are accelerated to 
an energy of 20 million electron volts. 


mti 


Easy derating for 
group-mounted resistors 


This family of curves will help the de- 
signer allow for mutual heating of resis- 


joo 
cies 


in free air) 
22388 


338 : 
PERCENT OF SINGLE UNIT RATING (im mesh end.) 


T sPACING CENTER TO[CENTER ' '* 


PERCENT Of SINGLE UNIT RATING 
o o 


MIN. CLEARANCE BETWEEN[UNITS l 

AND ENCLOSURES 

peak we ee ew 
NUMBER OF TUBES IN GROUP 

| tors mounted in close proximity. It's ty pi- 

cal of the practical design data you'll 

| find in Ward Leonard's 65- -page Catalog 


15. Write for your free copy today. 


12 


6.8 


WARD LEONARD (W 


ELECTRIC COMPANY 
| 63 SOUTH ST., MOUNT VERNON, N. Y. 


Rente- E rgineud Cortiols Since 1892 


RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 
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SLICK, QUICK WAY TO KEEP A PRODUCT SAFE 
AND SOUND IN PRO 


JUST PUSH THEM IN 


OR PUSH THEM ON 


Tapered CaPlugs can be used 
as caps or plugs on threaded 
or plain fittings... save up 
to 500% in labor costs 


ESPECIALLY KIND 
TO THREADS AND 
POLISHED SURFACES 


CAPLUG engineering,research, 
and warehouse facilities 
expanded to meet growing 
demands of thousands 

of industries 


GET THIS FREE "SEE-FOR-YOURSELF” 
ASSORTMENT BY MAILING THIS COUPON 
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M 
ye ; STANDARD 
Ù 


ESS, STORAGE AND TRANSIT 


/ MADE FROM STUFF 


DESIGNS 
AND 300 
STOCK SIZES 
FOR EVERY 
NEED 


; Molded of flexible Polyethylene, 
CaPlugs are impervious to most 
common chemical reagents, acids 
and solvents...will not collapse, 
chip, break or shred 


"e pUST CAPS 
epiPe CAPS 


READ 

* PROTECTORS 

s TUBE HOLE 
PROTECTORS 

* VALVE CAPS 


Ot HOLE 
COVERS 
e PIPE PLUGS 
TAPERED CAPLUGS 
WITH WIDE HEAVY 


TORS 
FLANGES 


GVE A PRODUCT 
“BUY APPEAL” 


CaPlugs impress 
the customer with the steps 
taken to protect the equipment 


CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2207 Elmwood Ave, Buffalo 23, N.Y. 

Mail a free assortment of CaPlugs, literature and 

prices to us immediately without obligation 


WM... ÁÁ—ÉÓÁ TITLE 
TWWIA..— 


ADDRESS 


CITY. ZONE STATE 
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STERLING SPEED-TROL 
VARIABLE SPEED MOTORS 


STERLING SLO-SPEED 
GEAR MOTORS 


Se 


STERLING CONSTANT 
NORMAL SPEED MOTORS 


STERLING MULTI-MOUNT 
SPEED REDUCERS 


Win the Race 


Sterling Electric 


POWER DRIVES 


Electric Power Drive Systems are 
important factors in determining 
the productivity and flexibility of 
any manufacturing process. To 
help you successfully compete 
with the trend toward mechani- 
zation and automation, Sterling 
offers a wide range of power 
transmission equipment—vari- 
able speed or constant speed — 
with manual or automatic 
controls. These products, plus 
Sterling's Application Engineer- 
ing Service, give your machinery 
the type of drive system that as- 
sures versatility and maximum 
productivity at lowest cost. 


Write today for Bulletin 
No. 185. Discover the 
big advantages Sterling 
Electric Power Drives 
can bring to your plant. 


ELECTRIC MOTORS 


Los Angeles 22 * Chicago 35 - Cincinnati 37 - New York 51 





New Parts and Materials . . continued 


shock waves produced by explosions, 
passing missiles, engine noise Or other 
sources. 

It covers a dynamic range up to 
1000 psi, and flat frequency response 

+2 db) from 1 to 80,000 cps. Ca 
pacitance of the unit is 0.0025 mfd, 
ind its d-c resistance is maintained 
above 500 megohm. Zirconate ele 
ment provides stability of sensitivity 
over the temperature range from —40 
C to 100 C. Atlantic Research Corp., 
901 N. Columbus St., Alexandria, Va 


For more information 
Circle 49, inside back cover 


Belt Conveyor Bearings 


\ line of ball bearings specifically 
for belt conveyor rolls includes de 
signs for both inboard and outboard 
mountings, using various types of seals 
in synthetic rubber and cork-felt com 
binations. Marlin-Rockwell Corp., 
Jamestown, N. Y 


For more information 
Circle 50, inside back cover 


Continuously Threaded Rod 


Steel rod with continuous cold 
rolled threading and which can be 
bent cold has been developed in a 
range of diameters and in à number of 
lengths. Claude Sintz Inc, 1940 
Stanlev Ave., Detroit 8, Mich 


For more information 
Circle 51, inside back cover 


Circuit Breaker for 
Dual Voltage Equipment 


A circuit breaker for the protection 
of equipment designed to operate on 
either of two different voltages—such 
is 6 and 12 v d-c or 110 and 220 \ 
a-c have two ratings, for example 


(Continued on page 252) 
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To save hours 
of redrafting 
when repeating 


designs 


New booklet is 
jam-packed with 
valuable tips on 
saving drafting 
time, protecting 
drawings, getting 
better prints. 


Y USING low-cost photo-templates of vour stand 
B ard designs — made on Kodak Autopositive Film 
Thin Base vou can combine or build up dy iwingds 
is easilv as this 

Aut p sitive Film t 


g transp went t ipe 


positive 


lhis is only one of the short cuts possible with Koda 
UT iph heproduction Materials, which vou, or vour 
local blueprintei can process quickh at low cost 
Positive photographic copies are made directly. No 
darkroom or special equipment needed. Get all the 
[acts 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


MAIL COUPON FOR FREE BOOKLET 


EASTMAN KODAK COMPANY 


Graphic Reproduction Division, Rochester 4, N. Y 


Gentlemen: Please send me a free copy of your new booklet on Kodagraph Reproduction Materials 


Name 
Company... 


Street 





City i " " Zone 
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— Position... 





TAYLOR 
~ Laminated Plastics 
Vulcanized Fibre 


Shop Talk 


TAYLOR 


FIORE GO: 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


O 


Strong, silent gears are readily machined out 
of Taylor fabric base phenol laminates . . . noted 
for high mechanical strength and wear resistance. 


Fuel pump valve seat . . . Taylor Grade LE 
phenol laminate resists attack by gasoline .. . 


tough, long-wearing. 


Fuel line clamp for a fighter airplane's "pipe- 
line" system is machined from Taylor fabric 
base laminate which has high mechanical strength 


and resists extreme temperature and humidity. 


Terminal strips tor aircraft electronic equipment 
... Grade GEC epoxy laminate, Grade 353 and 
Grade C phenol laminate . . . each chosen for 


properties to match the individual application. 


TAYLOR FABRICATING 
FACILITIES 


Your production problems can 
be simplified . . . schedules safe- 
inventory head- 
. and overall costs 
reduced by having Taylor fabri- 
cate finished parts of vulcanized 


guarded 
aches cured . . 


fibre and laminates to your 
specifications. Efficient, modern 
facilities are ready to serve you. 
Write to 
specific requirements. 


Taylor about your 


New Hermes automatic engraving machine (circled) 


uses chuck plates of Taylor Grade C phenol laminate. 


Taylor phenol laminates give you 
big performance and price advantages 


New Hermes Engraving Machine 
Corporationselected Taylor Grade 
C phenol laminate for its work- 
holding chuck plates . . 
this material resists wear, ma- 
chines easily, and grips securely 
without marring the piece being 


. because 


engraved. 


In many applications, outstand- 
ing performance and across-the- 
board economy set Taylor phenol 
laminates apart from other basic 
materials. From the different 
grades available, you can select a 
specific combination of electrical, 
physical and machining proper- 
ties. Base material may be paper, 
cotton, asbestos, glass or nylon 
fabric. 


Product Engineering 


Where severe service calls for spe- 
cialized materials, Taylor supplies 
laminates developed from special 
formulations of phenol, melamine, 
silicone and epoxy resins. If the 
application calls for unusual tough- 
ness, electrical resistance, dimen- 
sional stability, heat resistance... 
there’s a Taylor laminate to meet 
the requirements. 


Taylor laminates are available in 
sheets 49” by 49”, tubes and rods, 
to permit efficient fabrication. 
Taylor field and home office spe- 
cialists will help you choose and 
use the grade of material that best 
suits your particular needs. Call 
or write for a discussion of your 
application. 


September, 1956 





Write for FREE copy of "Circuit 
Rider" booklet. It explains the 
above circuit plus many others. 


"TROUBLE-FREE'' DESIGN BY... 
EQUIPPED BY... 


Let Logan be your ONE-SOURCE supplier of hydraulic 
equipment. Logan can design and equip the circuit 
you want. ONE-ORDER purchasing . . . ONE-MANU- 
FACTURER responsibility . . . cuts your ordering 
problems. ONE SHIPMENT and ON-TIME delivery 


are insured through complete manufacturing control. 


GET THE FACTS . . . Send this 
coupon for FREE Engineering Data. 


Your Dependable SINGLE-SOURCE 
Supplier for Air and Hydraulic Equipment 


MEMBER 


Natl. Mach. Tool 
Builders’ Assn.;: 
Natl. Fluid Power 


~ MOJON 


PROPERLY DESIGNED - PROPERLY EQUIPPED BY LOGAN 
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HYDRAULIC 
CIRCUITS 


LOGAN HYDRAULIC 
CONTROL VALVE 


LOGAN HYDRAULIC 
POWER UNIT 


4 Las te eel 
Ay 


LOGAN ROTOCAST 
HYDRAULIC CYLINDERS 


OJIN 


LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 
C 100-1 AIR CYLINDERS ] 200-1 HYD. POWER UNITS 
[] 100-2 MILL-TYPE AIR CYLINDERS [) 200-2 ROTOCAST HYD. 
100-3 AIR-DRAULIC CYLINDERS CYLINDERS 
100-4 AIR VALVES C] 200-3 750 SERIES HYD. 
100-5 Moenum CYLINDERS 
C 200-4 & 200-7 HYD. VALVES 
| WOOT YLINDERS TS [] 200-6 SUPER-MATIC CYLS 
] 51 PRESSES O 70-1 CHUCKS 
O FACTS OF LIFE (] ABC BOOKLET 
] 62 SURE-FLOW PUMPS (] CIRCUIT RIDER 


TO: 
NAME 
COMPANY 
ADDRESS 


MEL Lo TR. REE s 





Fabricon Plastic Impregnated Materials 
help MAKE GOOD PRODUCTS BETTER! 


When it comes to plastic impregnated papers for laminating or molding applications, 
you'll do well . . . always . . . to think of Fabricon first! First for melamine impregnated 
patterns, wood grains, solid colors, and translucent overlays for durable decorative 
laminates. And first, too, for phenolic impregnated N.E.M.A. industrial grades for 
countless electrical, mechanical and structural uses. 


Yes, regardless of what your requirements are for plastic impregnated papers, you'll 
find that Fabricon has what it takes to deliver the quality and service you're looking for. 
Years of experience with all types of thermosetting resins and fillers. Complete 
laboratory facilities for developing new products and processes. Special production 
equipment designed for continuous, precisely controlled operation. Plus facilities, too, 
for slitting, sheeting, and die-cutting to size and shape required. 


But papers for industrial and decorative laminates 
are only one of the many different types of plastic 
impregnated materials now being produced by 
Fabricon to help make good products better. Others 
include asbestos, glass cloth, cotton duck, filter cloths 
and papers, plus a number of other special materials 
developed exclusively by Fabricon to fulfill the 
specific requirements of a wide range of products, 
perhaps yours included! 


Want more detailed information on Fabricon products, 
facilities, and services? Write for it today! 


FABRICON PRODUCTS 
A Division ofeThe EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


Reinforced Plastic Moldings e Plastic impregnated and Coated Materials 
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2 and + amp, 5 and 10 amp, with 
separate load connections for each. 
Although most of the ratings supplied 
to date have had current ratios of 
2:1, the company can manufacture 
circuit breakers with current ratios of 
up to 4:1. Minimum and maximum 
ratings are 1 and 40 amp respectively 
Because of its hydraulic-magnetic 
operation, the circuit breaker ratings 
are unaffected by ambient tempera- 
ture. Dual-rated circuit breakers are 
available with one of three inverse 
time-delay characteristics or in an in 
stantaneous-trip form. Heinemann 
Electric Co., 725 Plum St., Trenton 2, 
N. J. 
For more information 
Circle 52, inside back cover 


Thin-Wall Nylon Tubing 


The nylon tubing is insoluble in 


common solvents, alkalies, dilute min 
eral acids and most organic acids 
However, it can be dissolved in molten 
phenol ind hot formic acid. Petroleum 
oils and greases at temperatures as 
high as 300 F have no effect on the 
tubing and the lubricants in turn are 
unaffected. Keystone Plastics, Inc., 
Union, N. J 


For more information 
Circle 53, inside back cover 


Preset Counter 


Ihe instrument uses cold ithode 
glow transfer tubes which accomplish 
both counting and indication. The 
unit counts and indicates the number 
of input events up to a number (from 
| to 9999) preset by four decade 

vitch it which time an output 


(€ ontinued on page 256) 
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POWER UNDER CONTROL 


I 
g Dio. — 4 Holes 


Side mgl 
View TUR - 


ur HH 


$ i 
28 Minimum 


T 
4;$ Maximum 


y 
Bottom || 
View 


Model 300 Auxiliary 


Here's a Motor Looking for Wor 


of Merkle-Korff 


fhp geared motors is the model #300 


The newest in the 


shown above. This unit, in continuous 


duty service, will deliver up to 300 Ib. 


1} 
in. torque, yet it fits in the palm of 
your hand. The motor is ideally suited 
for applications requiring the operation 
of heavy cams, cranks or gears mounted 


directly on the motor shaft. 


A typical torque table is shown below. 
This table shows no-load speeds for 
uni-directional shaded pole induction 
motors. The loads are the maximum 
under which the motor will start and 
operate continuously without over-load. 
The range of speeds shown are repre 
sentative of those most commonly used 
If the maximum rated torque is re 


quired at 


EDWIN M. BOND 
Box 333, Rumson, N. J. 


Product Engineering 


»cptem x 1356 
| 


modifications can usually be made, or 


the unit can be furnished at speeds as 
low as 1 RPH or slower 


This model #300 is only one of a long 
and varied line of Merkle-Korff fhp 
geared motors. They range in speed 
from 800 RPM down to any fractional 
RPM required. Merkle-Korff motors 
can be furnished eithe r with induction 
shaded pole motors, or with synchro- 
nous, reversing, series, Or shunt wound 
motors. These motors are furnished in 
a wide range of horse power ratings 
depending 


upon the output shaft 


torque requirements. 


Merkle-Korff engineers will assist your 
design staff in specifying the unit best 
suited to your requirements. 


219 NORTH MORGAN STREET 


RALPH D. EARNEST ASSOCIATES 
12818 Puritan Ave., Detroit 27, Mich. 


TORQUE TABLE 
MODEL 300 


stator thickness 


33 Ib. in. | 60 Ib. in 
40 75 
54 100 
65 120 
80 150 
92 170 
108 200 
130 240 
162 300 
216 | 300 
| 300 | ee 
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HENRY F. KAELIN 
1412 S. Los Angeles St., Los Angeles 14, Calif. 


ILLINOIS 
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Wagner Increment Start Motors Cut Initial Motor Costs... 
Cut Pattern Costs for Machine Manufacturer! 


Recently the A. E. Staley Manufacturing 
Company placed an order with the Bauer 
Brothers Company for four double disc 
starch refiners, each requiring two 200 
hp motors. The customer specified motors 
with auto-transformer starters to protect 
his plant's power distribution system. 


Then a Wagner man stepped into the 
picture. 


He showed both the Bauer Company 
and their customer how they could effect 
substantial savings through the use of 
Wagner Motors with Increment Starters 
which are far less expensive than motors 
with primary resistance or auto-trans- 
former type starters... yet fully meet 
the polyphase motor starting recommen- 


dations of AEIC-EEI-NEMA. 


Through co-ordinated engineering be 
tween Bauer and Wagner, stators, frames 
and rotors were furnished to Bauer, who 
made and assembled the endplates. The 
Wagner design permitted the use of 
identical endplate castings on both ends 
of each motor, and cut pattern costs. 


Why don't you investigate the possi- 
bilities for using Wagner 
Increment Start Motors on your big jobs? 
Your nearby Wagner engineer will help 
you select the increment motor and 
starter combination that meets your re- 
quirements. Call the nearest of our 32 
branches or write for Bulletins MU-128 
and MU-195, 


savings by 


Type RP polyphase motor in ratings 


to 400 hp with increment type starter 


Wagner Electric @rporation 


6406 Plymouth 


Ave., St. Lovis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ELECTRIC MOTORS + TRANSFORMERS * INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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When you design for SOCKET SCREWS 


+S a. 


... you don't need anything else! 


Provides more pertinent data than you can find in a Catalog! 


In the past two years, thousands of design engi- 
IT QUICKLY GIVES YOU: neers have written us requesting this H-K Selector. 
They know the H-K Selector is a valuable tool 
designed by engineers for engineers. When you 
STANDARD LENGTHS © STANDARD POINTS need information at your fingertips to select the 
proper size and type of socket screw, you'll find 
the H-K Selector as handy as your slide rule. 
PHYSICAL DATA It’s yours free for the asking! 


DIAMETERS e PHYSICALS e TORQUE 


ALL PERTINENT DIMENSIONAL AND 


Another Holo-Krome 


service feature—along LE le! LO - vmi E 


with SAME-DAY SERVICE 

on catalog items, SAME- 

Dav INQUIRY SERVICE, SOCKE T SCREWS 
SPeciats shipped in 4 

weeks or sooner! 


THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. 
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Felt Stands the 


Gaff 


... FROM-—8O0O0°F 
TO 250°F 


FELT IN USE . Small motors use felt 
washers, rectangles, odd shapes and wicks 
in many places to increase reliability, like on 
this Redmond Micromotor shown here. Felt 
wicking and pourous bronze bushings pro 
vide positive lubrication for long, heavy 
duty operation in any position. Felt seals also 
keep dirt and dust out of vital areas 


Felt by Felters has what it takes 
when operating conditions are ex- 
treme. 

Stands over 30 days at 250°F of 
dry heat without materially weak- 
ening its structure. Same at — 60°F 
as at normal 74°F and at — 80°F its 
properties are only slightly dif- 
ferent. Even when exposed to 
greater extremes, felt will always 
resume its natural feel. 


Send tor Design Book 


Complete technical data has been 
prepared for your use in selecting 
and specifying the right felt for the 
job your product has to do. Send 
for it today. The Felters Company, 
228 South St., Boston 11, Mass. 


Get bhe Cul, Specify 


Manufacturers of Felt and Felt Products 


New Parts and Materials continued 


pulse is provided, a relay operates, and 
the count is held. Recycling or man 
ual resetting to repeat the operation 
is provided. Electro-Pulse, Inc., 11861 
leale St., Culver City, Calif. 


For more information 
Circle 54, inside back cover 


Automatic Batch Counter 


An electric batch counter that can 
be preset to count any quantity to 
00 will also operate an electri 
vitch. Overall dimensions are ap 


^ 


proximately +x 2% x 2 27/64 in 
high. Production Instrument Co., 
702-10 W. Jackson Blvd., Chicago 6, 
Hl 


For more information 
Circle 55, inside back cover 


Pushbutton Switches 


Available with red or black push 
buttons, non-locking, these switches 
are available in two contact arrange 
ments: single “make”, single “break”, 
single “make-break” and “make-be- 
fore-break.” They are rated at 250 
volts, non-inductive load a-c, 30 w, 
max. 

Springs are insulated and inter 


Representatives in All Principal Cities (Continued on page 260) 
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Machine Tools And 
Power Transmission Equipment 


ed sealing 
LE GU — A packaged 
unit containing Pot gin 
i ry sea S 
Mo ong. Stock sizes for shafts 


250 through 4.000. 


Pum 
ROTO-FLE 
3 parts. Single quugged flexibility. Only 


Sizes for Shafts Sp e 
LE 


Ps And Compressors 


uble units. 
R through 4.000, 
oto-fle T A special] ; 
the stuffin E in, for installation cuero 
.250 through 4.000. tock sizes for shafts 


Stock 


À Complete Line 
GITs SHAFT SEALS 
For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed data. 


GITS BROS. MFG. Co. 
18388 South Kilbourn Avenue + Chicago 23, Illinois 


ialists In Lubricati evices An 
Heavy Machine Tools Sposieliet Ia L bricating Davies And 
igh- d 
LE DPC — A high-speed, 
9T son-faced seal, for more — 
installation in heavy — 
machinery. Stock sizes for S 


950 through 4.000. Household Appliances b 
-assem 
STYLE SGU—A factory-assn aot 


it- seal for the sma 
unit Stock sizes for shafts .25 


through 1.000. 





Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 





~ 


proves best for micro-miniature 


tubes... it may for your product, too 


Nearly all metal parts in this tiny G-E micro-miniature receiving 
tube are titanium. For among titanium's unique properties is its 
ability to absorb performance-limiting gases which may be found 
in vacuum tubes. It makes possible more stable emission, substan- 


tially longer tube life 


But titanium's advantages are not limited to the electronics in- 
dustry. The aircraft designer, for example, likes its light weight and 
high strength. And its exceptional resistance to most forms of corro- 
sion adds years to the life of products operating in corrosive atmos- 


pheres. 


Titanium may be the answer to many of your applications. The 
22m best way to find out is to talk it over with a REM-CRU engineer 
These are the essential components of the initial . 
micro-miniature tube General Electric developed And, remember, although titanium costs more than ordinary metals 
for UHF-V isi i i i 
or UHF-VHF television receivers. The metal parts its longer life and improved product performance often makes it 
are titanium. n ; a ` ' T P 
the most inexpensive material you can use. At REM-CRU, the sizes, 
Tubes of micro-miniature construction will mean 
more compact assemblies for everything from TV s a 1 
receivers to guided missile controls. into the advantages of titanium now. 


grades and shapes you need are promptly available. Better look 


ne Oe ee a en HRS nU 


To keep abreast of the latest developments on this vital metal, write to 


a 


Dept. P-9 for the Rem-Cru Review—a free periodical presenting the 


Fz E Mi um c RU latest technical data on titanium alloys. 
TITANIUM wc ritanium, inc, MIDLAND, PENNSYLVANIA 


Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California © 4501 W. Cortland Street, Chicago 39, Illinois © 405 Lexington Avenue, New York 17, N. Y 
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CUSTOM-BUILT USE-ABILITY... 


for your motor-driven products 


Exceptional performance and dependability go with useability in Lamb 
Electric Motors because they are: 


(1) “tailored” to the exact requirements 
of an application. 


(2) built of quality materials by precision- 
minded personnel. 


Our company is equipped and organized to custom-manufacture on a 
volume basis; hence high quality and controlled costs go hand-in-hand. 


We would like to discuss these advantages with you for your new and 
redesigned products. 


THE LAMB ELECTRIC COMPANY ° KENT, OHIO 


In Canada: Lamb Electric—Division of 
Sangamo Company Ltd.—Leaside, Ontario 


r mb Electric 


rractionat Horsepower MOTORS 


lf you are interested 
in any of the motors 
at left write and we 
Shall be glad to send 


full information 


Swivel-mounted Aircraft de-icing Gear motor for Turbine for canister- 
portable tool motor. pump motor. slow-speed drive. type vacuum cleaner. 
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New Parts and Materials continued 


locked by notched phenolic washers 
in the subminiature switches. Avail- 
able contact arrangements: single 
“make”; single “break”; one “break- 
make", with red or black plastic push 
button, — non-locking Switchcraft, 
Inc., 1328 N. Halsted St., Chicago 22, 
Il 


For more information 
Circle 56, inside back cover 


THINK OF CHAIN 


THINK OF 


WHITNEY 


FOR COST CUTTING 


DESIGNS 


Your power transfer or conveying drive designs deserve specialized 
thinking to save time, money, space and material. Whitney engineers 
have met industry's most exacting demands for 60 years, specializing 
in the design and manufacture of precision steel chains and sprockets. 


High Frequency Generator 


Whitney's long range experience brings you top know-how for the develop 
ment of practical, economical drive designs. For example—Whitney developed An ilternator l innounced in 
an original, exclusive Mine Loader Chain providing greatly increased tonnage ratings up to 750 va. three phase. 
production through longer life, plus fast, easy replacement a contribution 


Single-phase ratings in this model 
Ico th t t | I we p 
welcomed by e entire mining industry. In agriculture, Whitney's revolu range from 125 va to 500 va Dimen- 
tionary Self-Lube Agricultural Chain increases service life 500% under severe - -; 1 

sions arc X 8 x 8'$ in. exclusive 


of shaft, and weight is 18 ]b. Georator 
Corp., Manassas, Va 


Whitney Roller, Silent and Conveyor Chain is available in all A.S.A. sizes For more information 
Circle 57, inside back cover 


dust or mud operatng conditions another exclusive design that demanded 


thinking! 


Attachments for Roller and Conveyor Chains meet adaptability demands and 
increase design possibilities. Whitney Sprockets are precision cut in all stand 
ard types, pitches, widths, and materials available from stock or made 
to order. Whitney Flexible Couplings are of simple design, all-steel, three Belt for High 


piece construction . . . assure wide adaptability, easy assembly, positive opera Speed Transmission 
tion and long life " 


Spindk speeds in excess of 100,000 


Whitney Service Centers and distributors are located throughout the U.S. to rpm can be maint ined for extended 


assure prompt, reliable deliveries and engineering assistance. Write for our pc riods over small pulleys without ap 
———————— parent damage to the belt in an oily 
atmosphere at elevated temperatures. 
[he belting is a special blend of syn 
thetic and natural fibres which are 
bound together. Russell Mfg. Co., 
89 I Main St., Middletown, Conn. 


For more information 
Circle 58, inside back cover 


CHAIN COMPANY z : a 
204 HAMILTON STREET * HARTFORD 2, CONN. Selenium Rectifier 


he cell has a reverse voltage rating 
CREATORS OF SELF-LUBE ROLLER CHAIN 22 e 

of 33 v rms. Developed for high- 
voltage, low-current applications, the 
rectifiers are available in physical cell 
sizes from ¥ to ¥ in. dia and are 


ROLLER CHAIN + SILENT CHAIN + CONVEYOR CHAIN * SPROCKETS » FLEXIBLE COUPLINGS (Continued on page 264) 
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UPGRADE ENGINES AT LOW COST WITH 
FAIRBANKS-MORSE REWIND STARTERS 


Here’s why so many small-engine builders and users 
now make this easy addition 


One of the best bargains in tangible, salable quality im- 

provement you can add to the 1957 model of your small SPRINGS SHOE 
gasoline engine is a Fairbanks-Morse Rewind Starter. ` | 
More thousands of Fairbanks-Morse starters are included 

by engine and equipment makers today than any other in 

this important field. The reasons are clear: 


Only Fairbanks-Morse makes an automatic rewind 
starter for every existing rope-start engine. Any serv- 
ice shop can add it to your unit — you can add it without 
costly redesigning. 


The biggest volume producer, Fairbanks-Morse, can 
give top quality at a better price. 


Exclusive simplicity of design, top-quality materials... CAMS 

roperly used, Rewind Starter outlasts the engine to 
wnich it is applied. HOW IT WORKS 

Starts quickly — When rotor assembly is rotated, 
cam-actuated special alloy shoes are forced out- 
ward until they grip the inner wall of the cup. 
Shoes are engaged after only !4 in. pull of the 
Exclusive design makes the Rewind Starter equally cord. Spring-loaded, the shoes disengage instantly 
convenient mounted in any position on your engine — when pull stops. 
no redesign needed. 


Popular independently on the resale market, the Fair- 
banks-Morse Rewind Starter name teams with your own 
to increase salability. Let, Fairbanks-Morse national 
advertising work for you. 


Simple design — There's nothing to go wrong or 
A large network of Rewind Starter sales and service wear out. Shock-free operation extends service 
outlets assure ample service. life, usually longer than life of the engine on 


which starter is used. 
&) FAIRBANKS-MORSE 


FREE TEST UNIT, Make us prove we have in production 
A name worth remembering when you want the BEST d p 


a high-quality Rewind Starter for easy application to your 
MAGNETOS > REWIND STARTERS * WATER SYSTEMS + GENERATING SETS engine. Write us today on your letterhead, stating type, 
PUMPS * MOTORS * SCALES * DIESEL LOCOMOTIVES AND ENGINES make, and model, No charge or obligation, of course. 
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Rockwood Ball Valves 


e Full round pipe size flow e Leakproof service 


e 1⁄4 turn opening and closing « No maintenance 


Air-Operated Ball Valves Male Thread Bronze Ball Valve 


For remote control use 


Controls valves in om ^ 
hazardous or hard-to-get-at 

places . . . can be mounted 

in FOUR different positions around Full flow . . . with thread end, flanged end, union 
the Rockwood Ball Valve. ..several can end or combination of same available with this 
be controlled from one control board...available valve. Longer life . . . greater strength. Size 215" 
in a complete package unit from your distributor. only. 


Steam 


Ball Valv 6" and 8" Cast Steel 3" and 4" Cast Steel 
^" : — Ball Ball Valves 


Valves 


New Rockwood Ball Valve for use 
with steam handles up to 125 
pounds of steam per square inch 
and 350 degrees F, with ease . . . Combines best features of plug cocks, gate and globe valves... made 
opens and closes quickly. Pipe of medium carbon cast steel that meets specifications for carbon steel 
sizes 2$" to 2", pressure castings as embodied in ASTM. Also made in other materials. 


Write for complete data 
to Rockwood Sprinkler 
Company, 1304 Harlow 
St., Worcester 5, Mass. 
Distributors in all prin- 
cipal industrial areas. 


ROCKWOOD BALL VALVES 


FULL, R FLOW 


Tested and listed by 
Underwriters’ Laboratories, Inc. 
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galvanite * 


Where there is danger of parts rusting 

or corroding, causing product failure, many 
leading appliance manufacturers specify 
Sharon Galvanite* —the finest hot dip 

zinc coat steel marketed today 


e 
pecial alloys 
From carbon steels of special E 


analvsis to the finest spring and 


g , Ll 
hi-tensile steels, vou'll find if you re In 


hundreds of appliance parts 
suppliers relying on Sharon fo: if on wantexsciv the pidhi gigil 
special steels of unparalleled Wi for the job, call in the n " witl 
quality e D, Ci l nan with 
appliance manufacturing experience 
your Sharon Steel Salesman. Other 
Sharon products in use by th: 
appliance industry include 
SHARONART 
the steel with the rolled-in 
surface patterns 
PLATES 
FORGING INGOTS and BILLETS 


you should NAX. ond CORTEN 
hi-tensile low-alloy steels 
know about 


SPECIAL 
STEELS 


ainless steels 


i , 
e dppliance e Manufaclu ters 
natever your stainless needs District Sales Offices: Chicago, Cincin- 


Should Have These Booklets 
‘aight chrome or chrome nickel nati, Cleveland, Dayton, Detroit, Grand 
specify Sharon Stainless with Rapids, Indianapolis, Los Angeles 430 STAINLESS—a complete review of 
Edes Anish in the industry Milwaukee, New York, Philadelphia, a popular straight chromium grade 
Rochester, San Francisco, Seattle, Mon- GALVANITE*—The story of one of the 
treal, Que., Toronto, Ont most popular hot dip zinc coated steels 
SHARONART*—Rolled-in design steels 
with excellent illustrations 


SHARON STEEL CORPORATION 
Sane. Pennsyteania Trademark regist« i by Sharon Steel Corporation 





New Parts and Materials continued 


rated 14%, 242, 5, 10 and 20 milliamp 
d-c per cell, in a half-wave circuit 
using a condenser input filter. Union 
Switch & Signal Div., Westinghouse 
Air Brake Co., Pittsburgh 18, Pa 


For more information 
Circle 59, inside back cover 


Low Inertia Servo Motor 


Class H and Class B materials arc 
used to provide operation over tem 
perature range of —60 C to 120 C 
Input is 115 v a-c, 400 cps. No-load 
speed is 5000 rpm and stall torque is 
1.5 in-oz. Bearings are stainless steel 
with special high temperature lubri 
cants. Basler Electronics, Inc., High 
land, Ill 


For more information 
Circle 60, inside beck cover 


STRETCH ROLLS THAT STRETCH 
DOLLARS...for manufacturers of paper- 
making machinery. They're centrifugally cast by 
Shenango to provide complete uniformity, pres- 
sure-dense grain, freedom from blow holes, sand 
inclusions and other hidden defects. They'll wear 
longer, take abnormal stresses, loads and speeds 
without the risk of costly failure. If you need 
virtually any symmetrical part, ferrous or non 
ferrous, large or small, rough or finished, write 
to: Shenango Centrifugal Casting Division (The 
Shenango Furnace Company) Dover, Ohio 


Analog-to-Digital 
Converter 


- | B > CENTRIFUGAL 
d CASTINGS \vailable in a complete range of 


l counts up to 543,288. These units 


ire conservatively estimated to operate 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES ^ 
MONEL METAL * NI-RESIST * MEEHANITE' METAL + ALLOY IRONS for 4 million rev, or better than 500 
(Continued on page 269) 
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m | C3 GAS PRESSURE SWIT 


Se ae 


De signed expressi ly to 
fulfill ‘Ike require 
ments of Associated 
Factory Mutual and 
Underwriters’ Labora- 
tortes. 


New industrial 
Gas Pressure Switch 


offers 4 exclusive safety features 


Use this new Honeywell C437A Industrial Pres- 
sure Switch as a safety cutoff on multiple burner 
gas installations . . . as a pressure controller for 
hazardous gases . . . or as a differential controller 
for air or non-hazardous gases. It's simply de- 
signed, yet provides complete protection. 


The C437A Industrial Gas Pressure Switch has 
these exclusive safety features: 


1. Sealed Pressure Chamber—Should the dia- 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings — All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. A metal plate on the side of 
the case must be removed before changes in ad- 
justment can be made. 


@ REFERENCE DATA: 
Send for Specification 
$1011-1 Honeywell Gas 
Pressure Switch C4374A 


3. Ever-Visible Switch Position and Control 
Settings — The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 

4. Lockout Mechanism — An optional safety fea- 
ture, when manual resetting is desired. The lock- 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint even though pressure returns to 
normal. The lockout release button is the only 
adjustment that can be manipulated without re- 
moval of the protecting metal plate. 

For complete information, call the nearest Honey- 
well office. A Honeywell sales engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


MINNEAPOLIS 


3j Honeywell 


INSTRUMENTS 


Tut wn Coittols 
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Why the trend to heat-treated cap screws 
in the heavy equipment industry? 


Chicago Screw engineers worked with leading manufacturers 
to develop the high-strength, heat-treated screws that 


take more punishment and greatly reduce fastener costs 


Strength, and the ability to with- 
stand severe punishment, are prime 
requirements for fasteners used in 
heavy equipment. As a leading fas- 
tener source for most of the top 
manufacturers of heavy equipment, 
CHICAGO SCREW conducts a thorough 
research and development program 
aimed at steadily improving fastener 
performance. 

A major result of this program is 
the development of the CHICAGO car- 
bon-restored heat-treated cap screw, 
now replacing bright-finish fasteners 
for most heavy equipment applica- 
tions. Design engineers have found 
the far greater tensile strength of the 
heat-treated fastener (see chart) gives 
a better fastening with fewer—or 
smaller—screws. This means less 
weight . . . and a considerable reduc- 
tion in fastener costs. 


In addition to greater strength, 
CHICAGO heat-treated cap screws 
prove far superior in withstanding 
fatigue, wear, shock and vibration. 
This is because a major cause of fas- 
tener failure—a surface layer of soft, 
decarburized steel—is eliminated by 
our unique Carbon Restoration proc- 
ess. Vital surface carbon is restored 
in a scientifically controlled process 
during final heat-treating, producing 
a fastener that’s uniformly hard from 
core to surface. 

Our engineers will be glad to advise 
you on designing to best take advan- 
tage of heat-treated cap screws. For 
complete information on cost savings 
you can get in your products... 
and a detailed version of the con- 
densed tensile strength chart at right 

. . drop a line to our Standard Prod- 
ucts Division. 


HOW TENSILE STRENGTH COMPARES 


Heat-Treated Cap Screws 
SAE Grade 5 
Tensile Strength 


(Pounds) 


THE CHICAGO SCREW COMPANY 


DIVISION OF 
2507 


STANDARD SCREW COMPANY ®© 
WASHINGTON BOULEVARD, BELLWOOD 


ESTABLISHED 1872 


ILLINOIS 
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CONTROLS YOU CAN 


WATERMAN CONTROLS 


for accuracy—dependability 
safety—low maintenance cost 


SOLENOID VALVES 


For working pressures to 3000 psi. Remote control of hydrau- 
lic systems for handling non-corrosive fluids. 


LOOK TO WATERMAN 


D. 


MICRONIC LINE FILTERS 


Operating pressures to 3000 psi. 40 micron filtration. Re- 
placeable elements. Available in 3$" and *«" NPT. 


FOR THE ANSWER TO 


ADJUSTABLE FLOW REGULATORS 


Full range from 0.5 GPM to 20 GPM. All 
Waterman Flow Regulators maintain a con- 
stant rate of flow regardless of work resistance 
or pressure fluctuations. 


YOUR FLOW CONTROL 


CHECK VALVES 


One piece. Leak proof. Ny- 
lon Poppet. Aluminum 


body. Low pressure drop, UNLOADING T 
REQUIREMENTS VALVES 


UNLOADING "VALVES for system 
Write for bulletin E pressures to 3000 psi. Flow rates to 
of any of these 30 G.P.M. Fast acting, easily adjust- 


products able, maintain desired pressure set- 
tings without continuous readjust- 
ment. Hardened poppets eliminate 


leakage. Large passages assure maxi- 
mum flow with minimum pressure loss. 


WATERMAN 


ENGINEERING COMPANY 
— ETE 725 CUSTER AVENUE * EVANSTON, ILLINOIS 
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hen steel is 
3 times stronger 
than iron... 


as two and 
one-half times 
the rigidity... 


et costs 
a third as much 
` per pound... 


WHY 


aren’t more of 
your products 
designed for 

welded steel? 


Cuts high replacement costs... 
after switching to welded bases 


FTER casting failures resulted in expensive 
replacement costs, this machine tool manu- 
facturer converted his base designs to welded 
steel. Bases are now practically breakproof. 
Greater uniformity in dimensions saves time in 
locating parts in jigs. Appearance is greatly im- 
proved. 
Lincoln can show you how to convert your 
designs to welded steel for similar savings and 
benefits. Write us today. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 1316, Cleveland 17, Ohio 
Creating lower costs for industry 
... with welded steel 
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New Parts and Materials continued 


million counts at 200 rpm before 
cleaning is required. Norden-Ketay 
Corp., 99 Park Ave., New York, N. Y. 


For more information 
Circle 61, inside b-ck cover 


Planetary Gear 
Transmissions 


These units have been designed for 
use on road building machinery, lift 
trucks and similar equipment. Of th 
compound planetary type, these seven 
transmissions range from 85 or 150 
lb-ft to 200 Ib-ft torque output. They 
are provided with one or two forward 
speeds and a variety of reverse gear 
ratios. American Gear & Mfg. Co 
Lemont, Il. 


For more information 
Circle 62 inside back cover 


Variable Speed Drive Unit 


[hese drives have standard, inte: 
changeable components and are d 
signed to accommodate standard 
motors. Capacities range from 1 to 
15 hp with maximum speeds of 711 
to 15.1 rpm and minimum speeds 
from 355 to 2.5 rpm. Speed adjust 
ment ranges are available up to 6:] 
Foote Bros. Gear and Machine Corp 
1545 S. Western Blvd., Chicago 
Il. 


For more information 
Circle 63, inside back cover 


Motor With 9000 Rpm Speed 


The 3000 frame series includes 
units with power output up to 110 w, 
depending on duty cycle and ventila 
tion. All operate in the temperatur 


(Continued on page 272) 
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"DO-IT-YOURSELF" 


x 
Aa 
z 
o 

Ha 
I 
v 
x 
o 
I 


CEINTER DISTANCE 
5” p , , 10” 12” 


Prove the difference in 
worm gear speed reducers 
yourself. Here’s how... 


... On this chart we've plotted the mechanical horsepower 
capacity of Cone-Drive worm gear speed reducers against 
their center distances. Ratings are for Class I Service with 
a 5:1 reduction and an input speed of 1750 rpm. 


All you have to do is plot the corresponding ratings for 
the speed reducers you're now using or planning to use. 
We think you'll be surprised at the results.* 


For details on Cone-Drive gearing's double-enveloping 
design and specifications, ask for Bulletin 600C. We'l 
send it to you immediately without obligation. 


* If you're too busy to "Do-it. 
yourself", Cone-Drive rep- 


resentatives will be glad to 
e show you filled-in charts. 
tall tae GEARS — — — — —— 


L <ewtsion li dugan /oot Comes oy 


enve T$ & SPEED REDUCERS 
covas DUNNO CMA UNGO SUID CU 7171 E McNichol Roed + Detroit 12, Michigan 





AMPCO — ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 


Only your 


Imagination 


limits the ways you 
can use Ampco Alloys 


That...and the requirements of 
the part you’re designing 
Should your part be sand-cast, centrifugally 


cast, shell-molded, precision-cast, 
ricated or extruded? 


forged, fab- 


Let an Ampco field engineer help you to 
select the best, 
duction. It’s all part of Ampco’s one-source 
service to industry. 


most economical form of pro- 


And he can help you select the best alloy, 
too. For among more than 100 Ampco copper- 
base alloys is the one you need to do the job 
— to resist wear, corrosion, impact, fatigue — 
to provide excellent bearing qualities — to 
retain physical characteristics at temperatures 
from 600°F down to —400°F. 


So call in your Ampco field engineer and get 
his unbiased recommendations. 
p.53 


Write for Bulletin 33. 


5,400-ib. centrifugal casting for flywheel 


12,000-Ib. sand-cast water wheel. Ampco's 
sand foundry makes any-size casting to tion-run machining of Ampco copper-base 
14,000 pounds — sand, shell moldings, cast- illoys to the exacting quality standards of 
to-size, cement the aircraft industry 


Ampco's one-source service includes produc 
of a marine engine. Ampco makes cen 


trifugal castings from a few pounds to 
five tons. 


AMPCO METAL, 


IN Cc + Dept. PE-9, Milwaukee 46, Wisconsin + West Coast Plant: Burbank, California 


N te THE METAL WITHOUT AN EQUAL 


—-— A 
= 


m 
\ 
I J) 
w 


SAND CASTINGS CENTRIFUGAL CASTINGS 


Co n 
Qa: S a, ) 
LL — 


EXTRUSIONS 


63 
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SHEET AND PLATE 


Product 


^Y NM 


L " hes 1 


———— 


CAST - TO - SIZE 


CASTINGS 


A - 
FORGINGS 
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Spindle drive side of two-stand tandem tin temper 
pass mill built by E. W. Bliss Co. for Jones & Laughlin 


Steel Corp., Aliquippa Works. This mill operates 


at speeds over a mile a minute. 
Cut-away view of Ajax Dihedral 


Coupling showing arrangement of teeth, 4 


new EURSIS are 


po o made with idco 


temper pass mill is 
cutting tonnage costs in 
the Fairless Works 
of the U. S. Steel Corp 


qo at Morsisvillo, Pa. > 


Ajax Floating Shaft 
Dihedral Couplings solve 


DIHEDRAL yal PLINGS on titing tables for the 


Green River Steel Corp., 


ind 


at Owensboro, + 
Designers and users of modern mills are achieving Kentucky. 


new high speeds (up to 7200 feet per minute), 
new high uniformity of gauge, new high quality 


finish, new high production and maintenance Two Ajax Dihedral 
— Floating Shaft Couplings — 
driving SECO 48" heavy Es 
is revolutionizing machine design and performance duty slitter in operation 
at McLouth Steel Co., 
throughout industry. They are made in a wide Detroit, Michigan, cut- 
ting 1%" stainless steel at 
100 ft. per min. with 


No. 62 just off the press. 16" diameter knives. 


economies. Ajax patented dihedral tooth design 


range of types and sizes, —write for new Catalog 


AJAX FLEXIBLE COUPLI 
WESTFIELD, N. Y, 





Your Best 
Source Is 


WW. 


HERE'S WHY: You can 
order in quantity and in 
a wide variety of sizes— 
and be certain of complete 
uniformity throughout. 
Our strict density control 
assures you thoroughly 
non-porous Teflon — 
free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 
tolerances— no rejects, 
waste of material or loss 
of time. You get product 
purity — Teflon at its 
best in every one of its 
remarkable characteristics. 
Delivery is prompt— you 
get the quantity you 
want when you want it. 
Since the availability of 
Teflon, “John Crane" 


engineers have worked 


Thickness 
Inches Size 


Nominal 


U^ 12x 12 
Yq 18x18 
“% 24x 24 
3«  36x36* 
VA A8 x 48" 
% 

Vs & Up 


* Con be furnished 


in Ya sheets 


| NS 
DIAMETER INCHES Ls 
“ 1 


Ae 1% 
o 1% 
% 1% 
Va 1% 
As i” 
A 1% 

Va 2 
s 2⁄4 
22 

3 


Other diameters 
on specification 


TYPICAL SIZES 
INCHES 
0.0. D. 
% Vo 

A 
Ve 
1 
12 


22 


Characteristics of Teflon 


CHEMICAL 

Completely inert. 
ELECTRICAL 

Very high dielectric strength. 

Extremely low power factor. 
THERMAL 

Temperature range 


with Industry to successfully 
solve innumerable problems and 
develop new applications. You can 
benefit from their experience 

and know-how. 


Request full information and ask for our 
Teflon. Crane Packing Co., 6445 Oakton St., 
(Chicago Suburb) 


In Canada: Crane Packing Co., 


bulletin, 


Ltd., Hamilton, Ont 


—300" te -- 500" F. 
MECHANICAL 
Strong, flexible, weather 
resistant. 
LOW COEFFICIENT OF FRICTION 
Absolutely non-stick. 


* DuPont Trademark 


The Best in 
Morton Grove, Ill., 


T 


Parts and Materials continued 


range 


o 105 ¢ Unit illu 
trated has input of 


27.5 v at amp 
250 ma. Induction 


570 Main St., West 


output 160 v at 
Motors Corp 
bury, N. ï 


For more information 
Circle 64, inside b-ck cover 


Permanent Magnet 
Gearhead Motors 


Ihe motor can supplied with 
gcarheads with maximum torque out 
put of 5 to 10 in-lb. Other type gear 
heads are available with outputs up to 

) 1n-]b 

Motors can be supplied with out 
puts up to 1/10 hp and specds from 
5,000 to 20,000 rpm, less gearhead. 
Gear ratios for the illustrated unit are 
ivailable from 9.5 to 55,446:1. Bai 
ber-Colman Ci 1400 Rock St., 


Rockford, Ill 


For more information 


Circle 65, inside back cover 


Multiple Circuit 
Single Interval Timer 
Designed fo: appli ition where a 


to be 
run for 1 


process is turned on manuallv, 
time, and 
Standard 


ivailable with one to ten 


pr sclected 
stopped automatically. 
models are 
circuits and time ranges from 15 sec 
to 1 hr. 
115 v, a- 


é' i 
ire adjustable 


Contacts rated 15 amp at 
Contact closure intervals 
from zero to 50 per 


(Continued on page 276) 
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F.H.P. MOTOR 


all angle operation 


A LIGHTWEIGHT, COMPACT 


.. + power plus versatility 


Versatility is the keynote of this new PET Uni- 
versal Motor, now being used as a starter unit 


gear systems are available with gear ratios up 
to 24:1. 


on Briggs and Stratton gas engines. The output 
shaft can be rotated to operate in any 90° quad- 
rant. The motor can be mounted to perform in 
any position or angle . . . either foot mounted 
on integrally cast pads or flange mounted on 
machined rabitt diameter, front portion gear case 
housing. Easily accessible terminals make con- 
nection fast and simple. Flexible grounded or 
ungrounded line cord optional. Designed for 
either intermittent or constant duty, this flexible 
motor can be furnished with output speeds from 
1125 to 27,000 R.P.M. and with horsepower rat- 
ings ranging from 1/10 to 1/3. Double reduction 


Simple variations enable this motor to meet a 
wide range of different needs. Special gearing, 
shafts, and dimensions can be easily supplied. 
Governor control is available up to 10,000 RPM 
Spe ed. 

This really versatile FHP motor was produced 
only because PET’s engineers have become ac- 
customed to solving a vast variety of fractional 
horsepower problems. Recommended applications 
include use as an engine starter, garage door lift 
motor, electrical tool motor, power source for 
tool room, milling machine, and in a variety of 
other industrial equipment. 


used as power source to 
raise and lower garage doors. 


SPECIFICATIONS (SERIES 1200) 
Universal type AC/DC Series, or Shunt Wound 
Output speeds; 1125 to 27000 rpm 
Voltages; AC, 24 to 230V; DC, 6 to 230V 
Bearings—bronze sleeve; ball, or needle optional 
Size; Geared Motor 234 x 2% x 62 
Without Gear Housing—234 x 2% x § 

Ventilated or totally enclosed 


EI 


POWER TOOLS 


used as starter on gasoline 
engine with output shaft at 
straight angle or in horizontal 
position depending on type 
of engine. 


used in inverted position as power 


source for tool room milling head. for full details 


mait coupon today 
Special Products Division 
PORTABLE ELECTRIC TOOLS, INC. 
320 West 83rd Street, Chicago 20, Illinois 


PORTABLE 
ELECTRIC 
TOOLS, INC. 


Special Products 
Division 
320 West 83rd Street 
Chicago 20, lllinoi: 


Gentlemen: 


Please mail me complete FREE information on PET's complete line 
of fractional motors and motor parts. 


NAME 


ADDRESS 
QUE aa ER 
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VERSATILE SYNCHRON TIMING MOTORS' 
MASTER RUGGED SONAR DUTY 


€ constantly exposed to salt water atmosphere 


The Synchron Motors used in Ross Laboratories’ depth 
finding equipment are exposed constantly to salt atmos- 
phere under normal operating conditions. High voltage 
of the primary electrical source causes as much as 30% 


overload on the Synchron Motors. 


n most cases, these factors would be certain "death 
for a timing motor. But not Synchron . . . the little mas- 
ters of big jobs operate the sonar efficiently with a low 

I 


breakdown rating of less than % of one percent. 


Laboratories, Seattle (Wash.), 


specify Synchron Motors exclusively to power the ultra- 


The engineers at Ross 


sensitive depth finding equipment the company designs 


em 


€ operate without failure under 30*/, overload 
and manufactures for use in commercial fishing boats 
and pleasure craft. The equipment, sold under the trade 
ue 


names Sportsman and Fisherman Depth Finders, is vital 


in navigating, anchoring, and fishing. 

Synchron Timing Mators are precision engineered and 
thoroughly tested for durability, accuracy, and depend- 
ability. Each motor is made with standards as fine as 
.0001 tolerance and subjected to 51 individual inspec- 
tions. The pinion and shaft are machined in one piece 
from solid steel. Oil-retaining double bearings are pro- 


vided on the rotor shaft, the reduction train, and the 


output shaft. 


“Workhorse of the industry” 
*Synchron synchronous motors operate smoothly, evenly in any position; at 


temperatures from —40° to --140^F.; start instantly under load; pull up 
to 20 in. oz. at | RPM. Available in 42 speeds from 0.8 RPM to 600 RPM. 


SYNCHRO” 


HANSEN MFG. CO., INC. 


SYNCHRONOUS MOTORS, TIMING MACHINES, 
CLOCK MOVEMENTS, MAGNATORC D.C. MOTORS 


ee eee 


Princeton 5, Indiana 


FACTORY REPRESENTATIVES: The Fromm Co., 5254 W. Madison St., Chicago, Ill. e R. H. Winslow Assoc., 123 E. 37th St., New York, N. Y. 
Electric Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles 48, Cal. and 3907 Lyon Ave., Oakland, Cal. 
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Product Engincering - 


The Lamson Plug Nut has long been a favorite for 
assembling a wide variety of products. It is fast, 
efficient, inexpensive and can be hopper-fed on 
automated” assembly lines. 


Now Lamson & Sessions has improved this highly 
efficient, easy to use nut by knurling the portion that 
is inserted in the drilled or punched hole. This assures 
a tight, non-slip grip even in softer metals like copper, 
brass, magnesium and aluminum. 


If you are still using or are planning to use awkward 
or expensive fastening methods, write for the whole 
story on Lamson Plug Nuts. You will discover a modern 
new way to save time and money on your assembly line! 


A 


NOW KNURLED — 
, FOR GREATER GRIP 
A IN SOFTER METALS 


z- 


PLUG NUT SEATED AND BOLT 
TIGHTENED DOWN 


SEATING PLUG NUT IN HOLE 


The nut is pressed into a punched or drilled hole of a pre- 
determined diameter in ferrous or non-ferrous material. As the 
nut is inserted the material is compressed radially so that when 
the groove passes the top surface, the elasticity of the material 
will cause it to flow slightly into the groove, thus holding the 
nut in place 


Plug Nuts are made for use in any thickness of material down to 
030” and in any tap size from No. 4 to %”. 


- /, LAIMSON & SESSIONS (; 


M 
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1971 West 85th Street - Cleveland 2, Ohio 
PLANTS AT CLEVELAND AND KENT, 


OHIO + BIRMINGHAM * CHICAGO 





BALL BEARING 
PUSH-PULL 
REMOTE CONTROL 


provides 97% efficiency with heavy load 


* needs no lubrication 
* minimizes friction 
* minimizes backlash 
Controlex Remote Control units 
owe their remarkably efficient 
97% 


and revolutionary design 


operation to a unique 


principle: ball bearings provide 


illustrated folder gives engineering 


. / data and full details; write today. 


friction-free movement of a 
stainless steel blade in flexible 
tubing. Permits improved 
layouts of far greoter length 
and curvature, regardless of 
load. Requires no lubrication 
backlash reduced to a mini 
mum. Precision engineered! 
Check Controlex before you 


CORPORATION of AMERICA 


Building #8, Westchester County Airport, White Plains, N. Y. 


specify any remote control 
application. 


well-known aireragi manufacturer reports: 
“HEATING TIME DECREASED 50%... 
HEATER LIFE INCREASED 75%)”, 


with 


WATLOW'S 


———————————— 


CARTRIDGE HEATING UNIT 


By using the firerod heater, the heating time was decreased by 
50 per cent and the heater life was increased by at least 75 per 


cent with respect to the cartridge heater we were previously using". 


The decrease in heat up time required because of the concentrated 
heat of the Firerod has made it possible for us to remove the bolt 
from the crankshaft, a feat which was next to impossible before, 
since the bolt con be expanded away from the crankshaft before 
the heat is transferred to the crankshaft”. 


E New Design Offers AS MUCH HEAT IN 1/5th THE SPACE! 
B Units from 7/8" to 12" long; 3/8" and 1/2" dia. 


WRITE for free illustrated Bulletin. Full of convincing facts and figures. 


SINCE 1922 —DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


GUSON 


F 


1392 F 


z 


AVE. 
hi etf CELA Et t. * Ve. 


27¢ 


) 


Parts and Materials continued 


cent of the time cycle. Overall dimen- 


sions; 342 in. square dial, 3 15/16 in. 


deep when using two switches. Hagen 


Mfg. Co., Moline, Il. 


For more information— 
Circle 66, inside back cover 


Inc., 


Oil Coolers 


Ihese coolers have application on 
all types of diesel and gasoline engines, 
hydraulic equipment, air compressors, 
machine shop coolant systems. They 
finned inner construction, a 
brass shell and copper tubes. Units are 


have a 


available for operating pressures up to 
250 psi and operating temperatures 
to 300 F. Heat-X, Brewster, 
N. Y 


Inc., 


For more information— 
Circle 67, inside back cover 


Potentiometer for Servo 
Or Bushing Mounting 
[his potentiometer is a 2 in. dia, 


single-turn unit, with or 
without ball bearings. Up to 8 sec- 


available 


tions can be ganged on a 
shaft at the factorv with as mam 
2] taps to a section. 

A wide range of total resistance is 
provided, from 35 to 80,000 ohm, 


and linearit £0.15 per 


common 


as 


as close as 
cent is possible. 

l'he potentiometer is a continuous- 

rotation unit with electrical rotation 

| (Continued on page 279) 
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for 


MECHANICAL 
POWER 
TRANSMISSION 


We wonder, every so often, 

why many designers seem to 
take mechanical power 
transmission mediums for 
granted — never really try to 
find a better way of doing it. 
We're puzzled whether they 

are really familiar with 

the many advantages of power 
chain drives. 


So often we see misapplications — 
gears or belts used when chains are 
the better choice and vice versa. 

More important to us, we frequently 
see the wrong type of chain used — 

a high speed chain on a slow speed drive 
... a heavy chain on a light load 

drive. Costly, inefficient applications 
like this make us wince. Because, after 
all, there's a right chain ... a right 
size ... for each application. 


Chains have many design advantages 

. so much flexibility ... that are 
often overlooked. For example, the ability 
to resist heat, dust and dirt... 
virtually unlimited choice of center 
distances ... space and weight saving 
advantages ... offer the imaginative 
designer almost unlimited oppor- 
tunity for creative engineering. 


TURN THIS PAGE FOR MORE INFORMATION 


CHAINS! BELT COMPANY 


LEADERSHIP .. . through creative engineering 





IDEA SPARKERS (CONTINUED) There's a right chain 


Next time you have a drive problem, for eve ry drive in 
why not take advantage of the design 


flexibility of power drive chains? the complete 
Our engineers will be happy to 


work with you. You'll probably CHAIN Belt line 


save money, increase 
efficiency. Just mail 
the coupon below. 


REX CHABELCO STEEL CHAINS rugged, heavy-duty chains 
for slow to moderate-speed, heavy-load drives. Ideal for operation 
in exposed conditions built-in clearances permit operation 
in conditions of dust and dirt. Construction equipment, 
heavy plant drives, elevators, conveyors, drilling rigs, are 
typical of the type of service where it outperforms other chains 


REX ASA ROLLER CHAINS ... precision-built 
chains for moderate to high-speed drives. 
Exclusive pitch control system assures longest 
possible service life. Used for all types of 
drive service such as agricultural implements, 
packaging machinery, conveyor drives, lift trucks, 
drilling rigs, mining machinery, printing 
machinery and general industrial drive service. 


REX OFFSET SIDE BAR ROLLER CHAINS combine the high-speed service features 
of ASA roller chain with the strength and flexibility of Chabelco Chains. 
Special "built-in" clearances and alloy-heat-treated pins assure long service 
life under severe operating conditions. They are especially suited 


to heavy-load operation under dusty, dirty conditions. 


REX LEAF CHAINS. While not properly described as power drive chains, these 
rugged chains are ideal for tension linkage service . . . counterweight 
mechanisms, reciprocating motions, load carrying, etc. They are widely used 
on lift trucks where their construction assures greater ultimate strength 
for a given chain weight, size and cost than with any other chain. 


CHAIN Belt Company 
Dept. DP-2 
Milwaukee 1, Wis. 


Send me informative literature on Rex Drive Chains. These are but a few of the many types of 
I would like to have a CHAIN Belt District Sales Rex Chains for power drive service. 
Engineer call. There is a right size and type for any application. 


NAME 
COMPANY CHAINS! sect compan 
ADDRESS 

CITY ZONE... STATE 


MILWAUKEE 1, WISCONSIN 





New Parts and Materials continued 


ti 


of 356 deg Housed n a 


dimensionalh me-piece plastic 
cup, it weighs 3.2 oz Helipot Corp., 
916 Meridian Ave., S. Pasadena, Calif. 


For more information 
Circle 68, inside back cover 


Brass Needle Valves 


Ihese valves are suitable for ait 
ind liquid applications up to 600 psi 
and can be used as shut-off or 
throttling valves. They are machined 
entirely from brass bar stock; overall 
length is 1% in. Packing between the 
bonnet and body is eliminated by 
means of a tapered metal-to-metal 
seat. The valves are available from 
stock in all combinations of à and 1 
in. male and female pipe ports and in 
$ in. male pipe ports. Generant En 
gineering Co., 260 S. 20 St., Newark, 
N. J 


For more information— 
Circle 69, inside back cover 


Single Turn Potentiometer 


The 1 7/16 in. dia potentiometer 
was developed to fit AIA dimensional 
standards. Housed in a dimensionally 
stable one-piece plastic cup, the con 
tinuous-rotation unit can have 8 sec 
tions ganged on a common shaft at 
the factory, each with a maximum of 
12 taps. Standard range of resistance 


(Continued on page 282) 
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Whats YOUR 
V Timing Device 


Requirement 


A TYPICAL 
EXAMPLE 


Series 7010 
Elapsed 
Time 
Indicator 


THE RIGHT MOTOR... unusually compact, 
fully enclosed mechanism, controlled lubrication, 
simple, accurate and dependable, operates in any 
position. 


THE RIGHT DESIGN .. . for any application 


because you can select from the full line of 
HAYDON STANDARD interval timers, time de- 
lay relays, cycle timers,and elapsed time indicators. 


THE RIGHT FACILITIES ... because HAY DON 
has the fully integrated engineering and manufac- 
turing facilities to nee and deliver quality on 
time . . . economically . . . in large or small lots. 


THE RIGHT SALES SERVICE .. . because 
the HAY DON Field Engineer in your area is a 
Timing Specialist fully qualified to counsel you. 
He's listed in your Yellow i Have him come 
in to discuss your requirements . . . or, if you prefer, 
write to us direct. 


*Trodemark Reg. U.S. Patent Office 


HAYDON 


AT TORRINGTON 


A Subsidiary of General Time Corp. 


HEADQUARTERS FOR 


TIMING HAYDON Manufacturing Company, Inc. 


3133 ELM STREET, TORRINGTON, CONN. 





Neither underpowered nor overpowered— 
that’s because each of these units is equipped with a 
right-for-the-job Chrysler Industrial Engine. 


Power shovels, for example, require a lot of power plus 
something extra when occasion demands. Chrysler supplies 
the 331 cubic inch displacement Ind. 56 Engine for 
regular power requirements plus the dual-cooled Chrysler 
Industrial Torque Converter for stepped up torque as needed. 


Transit mixers, industrial lift trucks and towing tractors 
may not require as much torque as the shovel; however, 
they do need protection against the wear and tear of stop and 
go operation. Chrysler Ind. 30 Engine gives them 230 
cubic inch displacement and Chrysler gyrol Fluid Coupling 
prevents shock loads, engine stalling and lengthens life 
of engine, drive and equipment. 


perfect power for an 


Ditchers, farm combines, loaders, orchard sprayers ~ 
whatever power they need, there’s a Chrysler Industrial 
Engine to supply it. If the unit also requires power takeoff, 
mechanical or velocity governor, 3, 4 or 5-speed 
transmission, propane or natural gas burning carburetor, 
Chrysler can supply these and many other 


accessories, factory-installed. 


Don’t let power stall your plans. Check specifications 
against your requirements. Then see your Chrysler Industrial 
Engine Dealer — find him in the Yellow Pages of your 
telephone book under “Engines-Gasoline” — or write direct 
for catalog: Dept. 39, Industrial Engine Division, 

Chrysler Corporation, Trenton, Michigan. 


SPECIFICATIONS—CHRYSLER INDUSTRIAL ENGINES 


No. of Cylinders 


“Type of Engine—4 Cycle 
Bore — Inches 
Stroke — Inches 
Displacement — Cu. In 
Compression Ratio 
Valves — Arrangement 


Camshaft Drive 


Engine Width* 
Engine Length* 
Engine Height* 


Engine Weight* 


~~ ind. 30 


6 
Gasoline 


23 

3274." 
34 * 
575 Ibs 
(approx 


Ind. 31 


Gas 


6 


re 


Ind. 32 | Ind. 33 Ind. 52 


6 t 8 


Gasoline Gasoline Gasoline 


AT 34e 34e 
4% 4% 34 
265 265 270 
6.8 6.8 1.5 
L E OHV 
Silent Silent 


Chain Gear Chain 


23%" 30%" 
33A * 291 * 


. 327%" 34%" 


740 Ibs 760 Ibs 712 Ibs 
(approx.) (approx.) (approx.) 


Ind. 56 2 
8 

Gasoline 
3s 
3 . 
331.1 
75 

~ OHV 


Silent 
Chain 


28, * 


— 3I d 
34n4* 


845 lbs. 
(approx.) 


*Dimensions vary with equipment. Specifications subject to change without notice. 


CHRYSLER 


industrial engines 


(INDUSTRIAL ENGINE DIVISION . CHRYSLER CORPORATION 


280 Product Engineering — September, 1956 





¢ 
: Bond 
Trade-Mark 


PRE-INSULATED 
TERMINALS 


for heavy-duty wires! 


Aah- Bond is the 


first and only terminal with 
bonded insulation and 
insulation support for copper 


wire sizes 8 through 4/0. 
TO BETTER WIRING 


Bonded insulation, withstanding a minimum of 6000 volts, insures dielectric 


value An insulated metal reinforcing ring grips the insulation and pro- 
tects the wire from the weakening effects of vibration and bending.... The 
terminal body is electro-tinned for high conductivity, and the dimpled inne: 
barrel increases the contact surface and tensile strength. . . . Assures low 


millivolt drop. 


The A-MP Dyna-Crimp Tool, with interchangeable heads and dies, 


crimps Ampli-Bond terminals rapidly, easily and uniformly. 


Consult your local A-M P Sales Engineer or 


write to Harrisburg for further information. 


Aircraft-Marine Products, Inc. 


General Office: Harrisburg, Pa. 


A-MP of Canada, Utd., Toronto, Canada 

A-MP —Holland N.V., 's-Herrogenbosch, Holland 
Aircraft-Marine Products (G.B.) Ltd., London, England 
Societe A-MP de France, Courbevoie, Seine, France 
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Helicoid Gages 


ACALOY 
Flangeless Case 


ACALOY 
Flanged Case 


ACALOY 
Square Flush Case 


ACALOY 
Flush Case 


No Gears! No Teeth! 


The gage of enduring accuracy 


HELICOID Gages— without gears or teeth — last longer in rugged 
gage service because they eliminate the major sources of gage 
trouble. There can be no wearing and fouling of teeth or exces- 
sive play between teeth because there are no gears, no teeth 
in HELICOID Gages. 

No expense has been spared in extensive research, engi- 
neering and testing equipment to produce this outstanding 
pressure instrument —a gage of the utmost precision and en- 
during accuracy. 

HELICOID Gages are available for practically every type of in- 
stallation and service —in many sizes and many styles— for pres- 
sure, vacuum or compound service. Furnished in a full range of 
pressures; all with the HELICOID stainless steel movement. 


Write today for the HELICOID Gage Catalog 


1 Stainless Steel HELICOID Roller 
(no gear teeth). 


2 Stainless Steel Hair Spring. 
3 Long Life Cam (no gear teeth). 
4 Corrosion-resistant Link and Screws. 


Helicoid Gage Division 


Ey AMERICAN CHAIN & CABLE 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 


New Parts and Materials. . continued 


is from 25 to 51,000 ohm, best 
practical linearity tolerance of +0.15 
per cent at 10,000 ohm and above. 
Available with or without ball bear 
ings, for servo or bushing mounting 
Power ratings are 2.8 w at 25 C 
imbient and 2 w at 40 C. Operating 
range is from —55 C to 80 C. Elec 
trical rotation is 354 deg, +2 deg. 
Helipot Corp.. Newport Beach, Calif 


For more information 
Circle 70, inside back cover 


Subminiature Connector 


For use with miniature equipment 
using 5 amp current per contact 
[here are two insert sizes in resilient 
material and eight receptacles and 
plugs, with 84 possible connector 
combinations. Minimum flashover at 
sea level of the resilient insulator type 
is 1900 v, 60 cps, a-c rms. Cannon 
Electric Co., 3208 Humboldt St., Los 
Angeles 31, Calif. 


For more information— 
Circle 71, inside back cover 


Time Delay Relay 


A time delay relay which allows 
electrical interlock and two-step tim- 
ing is a combination unit with two 
normally closed micro switches and 
a relay. Contacts of the micro switch 
are held in the open position by a 
lever before energization. Upon 
energization of the relay coil, the con- 
tacts close instantly, locking in the 
circuit, The two-step timing action 
then takes place. 

A second micro switch attached to 
the bottom of the relay provides the 
two-step timing. The switch has a 
cam adjustment that varies the timing 
between the two timing steps. This 
is in addition to the timing adjust- 
ment on the basic unit. 

The times delay relays are available 

(Continued on page 286) 
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Parts Like These...at Big Savings 


By F£0-Forn4 


ay 
PARTS pPnOoDUCED 


How can FLO-FORM* parts save you money? 
Simple! By forming the part, hot or cold, out of bar 
or wire with practically no waste of costly metal. 


Harper engineers have been specializing in 
parts of corrosion-resistant metals since the com- 
pany was founded. With this background of ex- 
perience they have been able to show manufac- 
turers new tricks in producing parts of non-fer- 
rous metal and stainless steel that have resulted 
in improved quality...reduced costs. 


THE H. M. HARPER COMPANY * 8203 


A new book containing examples of how other 
manufacturers have cut costs and other valuable 
information is now on the press. Reserve your 
copy by mailing the coupon. 


BY THE WAY 


If you use bolts, nuts, screws, washers, rivets of 
brass, bronze, Monel, aluminum or stainless steel, 
you probably know Harper’s leadership in this 
field. Over 7000 different items are available from 
stock. Phone your Harper Branch or Distributor. 


LEHIGH AVENUE * MORTON GROVE, ILL. 


WOULD YOU LIKE A COPY OF THIS NEW BOOK? 


"Trade-Mark 


HARPER 
Everlasting Paslenengs 
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Mail the coupon 


The H. M. Harper Company 
8203 Lehigh Ave 
Morton Grove, lll. 


Please send me the book checked below 
[JJ Harper FLO-FORM Book [7 Harper Catalog of Standard Fastenings 


Company... 
1d dress 


City 





DIE 
DESIGN 
MIRACLES 


"e In of 
MM Shu 


with MADISON-KIPP 
zinc and aluminum 


die castings 


Madison-Kipp aluminum costing 
from an intricate die with M - on Ld . ` Lex i 
coring on six sides. ACHINE DESIGN MARVELS are never a routine, Casua experience. 


Some take a lifetime of effort. Some require long development 
after the invention. The only “short-cut” is not a short cut at all. 
It is vast, well grounded experience. 


The die casting process has many inherent advantages over 
other processes. Full process utilization, however, provides the 
really important extras. 


The seasoned and skilled mechanics at Madison-Kipp have 
been helpful to highly placed product engineers and designers 
for over a quarter of a century. 


Please clip this ad as a reminder to contact us when you have 
die casting requirements. 


ele MADISON-KIPP CORPORATION 


206 WAUBESA STREET + MADISON 10, WIS., U.S.A. 


Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering Originators of Really High Speed Air Tools 
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A i 
“A SEEING 


PAPERS iS BELIEVING! 


To prove it’s best, 
for your protection make this convincing 


When you ask for Clearprint, be sure you get it. Look for 


the Clearprint name, watermarked for your protection. 


No other technical paper is ` 


just the same” for Clearprint 


is made by an exclusive process available to no other 


manufacturer. Since its introduction in 1931, other paper 


makers have strived to equal Clearprint’s quality. None 


has succeeded. 


For America’s finest technical paper, always insist on 


genuine watermarked Clearprint. 


There are Clearprint 


Technical Papers for 


every requirement. 


Order from your dealer 
today, or write: 


CLEARPRINT 
PAPER CO. 


1482 SIXTY-SEVENTH STREET 
EMERYVILLE, CALIFORNIA 


TECHNICAL PAPER 


THERE IS NO SUBSTITUTE — Demand Watermarked Clearprint 


MAIL COUPON FOR SAMPLES AND PRICES 


CLEARPRINT PAPER CO. 1482-67TH STREET, EMERYVILLE, CALIF. 


Send me Clearprint samples, with prices, for the 


| following uses 


Have your representative call at my office 


PE 


4 


l€———————áÀ 
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A NEW 


IN BEARING 
APPLICATIONS 


Availability of Sintered Powdered Metal Bearings and 
machine parts from a fully competent and technically 
responsible source opens the way to improvements in 
mechanical products. 


Bunting facilities for designing, engineering and 
manufacturing of Sintered Powdered Metal Bearings and 
parts are as comprehensive and responsible as the traditional 
Bunting competence in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales Engineers in the field and 
a soundly established Product Engineering Department put at 
your command comprehensive data and facts based on wide 
experience in the designing and use of Cast Bronze and Sintered 
Powdered Metal Bearings and parts. 


Write to our Product 
Engineering Department 
in Toledo or 
consult our nearest 


Sales Engineer. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company «+ Toledo 1, Ohio * Branches in Principal Cities 
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intermittent or continuous 


double-throw, 


a-C OI d C 
duty, in single-pok 
double break and doubk pole, double 
throw, single-break models. The unit 
is rated 15 amp at 115 v, 60 cps ac. 
Aga Div., Elastic Stop Nut Corp of 
America, Elizabeth, N. ] 


For more information 
Circle 72, inside back cover 


Flexible Glass-Reinforced 
[Insulation 


\ glass-mat polyester pl insula 
tion is available in flexible form suit 
abie for bending around corners or 
wrapping in cylindrical for This 
material will bend (in 1/32 in. thick- 
ness) to a 3 in. dia. without loss in 
dielectric strength 

[his material is considered suitable 
for motor and generator phase insula- 
tion, transformer core wrapping and 
end filler stock, and curved barriers 
for switch gear. It is currently available 
in standard thicknesses of 1/32, 3/64 
ind 1/16 in. in sheet sizes up to 
36 x 72 in, Glastic Corp., 4321 Glen- 
ridge Road, Cleveland 21, Ohio 


For more information 
Circle 73, inside back cover 


Proximity Switch 


[his switch will locate objects con 
taining iron on assembly lines or in 
liquids, and will also respond to the 
moving parts of automatic machine 
tools. The switch has no moving 
parts. ‘There is no physical contact 
with the work piece required; detec- 
tion is accomplished by the object’s 
passing through a magnetic field set 

(Continued on page 290) 
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It will take 


still more years of testing 
at 1.89 x 10” operations a year— 


to fix the life span of this relay 





When we first claimed a life of a billion opera- 
tions for CLARE Mercury-wetted Contact Relays, 
we were guilty of a serious understatement. 


Here is the proof: 









A life test was started in January, 1955. The 
relays on test are carrying a contact load of 
5 amperes at 50 volts d-c (resistive load). 
A suitable spark suppressor is employed. 









These relays have been operating con- 
tinuously at a rate of 5,184,000 operations 
a day ever since, without any attention 
whatsoever. 











As this is written they are closely ap- 
proaching the 3 billion mark, with every 
indication they will go on operating for years. 





Think of it! Here is a relay that in normal 
service will outlast a man’s lifetime! 







Have you a job for which none but the best relay is good enough? 
It can cost you much more to settle for less than this CLARE RELAY. 











Price is reasonable. Prices for Multi-element Mercury-wetted 
Contact Relays have recently been reduced. Delivery is quick—a few 
days to a few weeks, depending on assembly desired and size of order. 






FOR COMPLETE INFORMATION on CLARE Mercury-wetted Con- 
tact Relays for single or multiple circuits contact your nearest 
CLARE representative or address: C. P. CLARE & Co., 3101 Pratt 
Blvd., Chicago 45, Illinois. In Canada: C. P. CLARE & Co., 659 


r 


Bayview Avenue, Toronto 17. Cable address: CLARELAY. 





Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 


CLARE RELAYS 


FIRST in the industrial field 

















Above you see one of four identical pieces recently produced and 
machined by Mahon. It is part of a machine designed for use in 
the manufacture of paper plates. This piece, and the parts and 
assemblies illustrated at the left, are typical of thousands of 
Steel-Weld Fabricated units produced and machined by Mahon 
for manufacturers of processing machinery, machine tools, and 
other types of heavy mechanical equipment. Are YOU making 
full use of welded stecl components in your products? In some 
instances pattern cost and time are an important factor . . . in 
others the strength-weight ratio is important. In the design of 
almost any type of heavy machinery, there are pieces and sub- 
assemblies that lend themselves to more economical production in 
welded steel. If you build such machinery or equipment, you will be 
interested in Mahon's facilities to serve you ... because, the Mahon 
organization is a unique source for welded steel in any form .. 

a source with complete facilities for design engineering, fabricat- 
ing, machining and assembling. See Sweet's Product Design File 


for information, or have a Mahon engineer call at your convenience. 


THE R.C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Produ t 





HEX NUT 


£ O-RING 


Straight-thread Triple-lok Elbow Fitting 


New Parker straight-thread fittings 
solve your leakage problems 


Now you can forget about high- 
pressure hydraulic problems resulting 
from tapered pipe threads. Forget 
about leakage . . . about the danger 
of cracking or distorting valve bodies 
by over-tightening the fittings 
about damaged threads from over- 
tightening to obtain proper position- 
ing. Forget about messy pipe “dope”. 
You can eliminate all of these prob- 
lems by using new Parker straight- 
thread fittings with positive O-ring 
seals. (See illustration above.) 
Parker straight-thread fittings are 


now being supplied in response to 
the growing demand for this new 
type of leakproof, trouble-free con- 
nection. They are shorter and have 
smaller hexes than the AN fitting for 
the old AND 10050 boss. Straight 
threads are available on Triple-lok 
(the industrial standard flare tube fit- 
ting) and on Ferulok ( flareless fitting 
for heavy steel tubing). 

This is another example of Parker's 
pioneering leadership in the field of 
hydraulic fittings. Mail the coupon 
today for complete information. 


Straight- thread Connector 
ond Swivel-nut Elbow for 
solving clearance problems 


Precision thread-tapping and counter- 
boring tools for making accurate straight- 
thread boss (to receive these new Parker 
straight-thread fittings) are now available 
with machining drawings from Parker. 


TUBE AND HOSE 
FITTINGS DIVISION 
Section 412-U 


The Parker Appliance Company 
17325 Euclid Avenue 
Cleveland 12, Ohio 


Send Catalog 4301. 


Name 


Company 


hj 


le rker 


Hydraulic and fluid 
system components 


Address 


City State 


*"**9999999999999?9292992992922924959* 
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New Parts and Materials continued 


PRODUCT IMPROVEMENT 
with over 400 


PRESSTITE SEALANTS 


up directly in front of the switch's 
sensing end. A signal flows through 
the magnetic circuitrv of the switch 
ind operates a remotely located elec 
trical control relay. ‘Ihis relay can be 
triggered up to ten times per second 
Minneapolis-Honevwell Regulato 
Co., Doelcam Di 1400 Soldi 
l'ield Road, Boston, Mass. 


For more information 
Circle 74, inside back cover 


Vibration Dampening Pads 


Rubber vibration dampening pads 
come in 18 x 18 in. molded sheets 
Laid on a smooth surface, additional 
dampening effect is said to be pro 
vided by the air trapped by the pad's 
waffle cup construction. Connecticut 
Hard Rubber Co., 407 East St., New 


for YOUR product. ee Haven 9, Conn. i 
For more information— 
Circle 75, inside back cover 
the RIGHT sealer! 
the RIGHT shape! Constant Elasticity Tubing 


A tubing for constant elasticity ap- 


plications, made from Ni-Span C, has 
Presstite-Keystone manufactures over 400 sealants a constant modulus of elasticity in 


—in all sizes and shapes... with all kinds of characteristics for all kinds the temperature range —50 F to 150 
of applications for product improvement. Presstite Sealing Compounds F. As a special analysis, the redraw 
seal in quality by sealing out water, moisture, dust or air—engineered material is not regularly carried in 
fo individual needs. stock but produced against customer 
orders. Tubing of this analysis is fur- 
THIS SERVICE IS YOURS - AT NO COST! nished in both seamless and welded 
and drawn grades. 
Its constant rate of expansion makes 
this tubing useful for instrument bel- 


lows, magnetostriction devices and 
will gladly make suggestions. similar applications. 


Chances are, the sealant YOU need is among the more than 400 products 
already available. Describe your needs, include a sketch, if possible, of 
the area of application and desired characteristics. Our Engineering Dept. 


Nominal composition is 42 per cent 
nickel, 5.2 per cent chromium and 2.3 
per cent titanium. The constant 
modulus of elasticity is obtained by 
special heat treatment based on the 
chemical composition. 


Both the seamless and welded 
A Division of AMERICAN-MARIETTA COMPANY grades of tubing are made in sizes 
3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 


PRESSTITE 


(Continued on page 295) 
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WAUKESHA 


can provide you with finished 


CORROSION-RESISTANT CASTINGS 


to help solve your tough product design problems 


COMPLETE FOUNDRY FACILITIES 


The design sets the pattern 
for a sound casting solution. 


Waukesha is noted for skilled 
craftsmanship in the foundry. 


Waukesha metallurgists have 
solved many difficult problems. 


Large modern machine shop 
to complete your castings to 
finished specifications. 


A 


PATTERN MAKING 


^ 


Skilled personnel for all types 
of patterns. 


POLISHING 


LI Ue AE 


‘a 
’ 


Pe: 


Polishing department for cast- | 
ings requiring mirror finish. 


o aN 
Precision molding guarantees 
quality castings. 


QUALITY CONTROL 


Metallurgical, structural, and 
dimensional checks are the 
key to quality castings. 


Foundry Company 


WAUKESHA, WISCONSIN 


Waukesha has complete foundry facilities and services to 
provide you with “top-quality” corrosion-resistant castings... 
engineered to meet your product requirements . .. produced 
to the functional needs of your design. Waukesha castings 
meet your products' need for resistance to corrosion plus 
resistance to heat, stress loads, non-magnetic requirements, 


resistance to galling or seizing, as may be required. 


Quality Waukesha castings are available from a wide range 
of stainless steel alloys, "Waukesha Metal" (a copper base, 
high nickel content alloy), and other non-ferrous metals: 
Monel, pure nickel, Everdur, and aluminum, among others. 
Waukesha castings meet your needs for machineability, 


weldability, bearing qualities, and durability. 


Waukesha castings @ lend themselves to easy assembly line 
handling because they can be delivered to you in a finished 
state e designed and cast to require a minimum of machining 
and polishing, thereby reducing costs € are completely 


inspected and tested to meet design specifications. 


Write, today, for a casting quotation, 
Waukesha Foundry Company, 5603 Lincoln Avenue, 
Waukesha, Wisconsin. 


Waukesha 
operates 

three distinct 

and separate 
foundries in 

two, large, modern 
plants to meet 
your production 
requirements 


~ 


WAUKESHA: SPECIALISTS IN CORROSION-RESISTANT CASTINGS FOR ALL INDUSTRIES 
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dvantages 


of Worm Gearing 


By J. E. GurzwirLER 


Assistant Chief Engineer, Worm Gearing Department 


De Laval Steam Turbine Company 


Interchangeability —The De Laval Steam Turbine Company 


was one of the first, if not the very first, manufacturer of 


heavy duty machinery to build worm gearing with inter- 


changeable parts manufactured under limit control. 


gage 
Thus, worm and gear sets of like center distances but of 
different ratios can be readily interchanged if revision of 
speeds becomes necessary. Standard parts are always avail- 


able for maintenance. 


Standard 142 
spur gear tooth 


involute 


and old time 


worm tooth. 


20° stub gear tooth. 


De Lavol 

Worm Gear Tooth. 
Note, line of pressure 
falls inside 

base of tooth. 


High Shock Load Capacity—The worm gear tooth form is 
such that the gear teeth are under a crushing, rather than a 
bending load. For this reason extremely high momentary 
and shock loads, damaging to many forms of gearing, can be 
successfully withstood. High momentary overloads seldom 
cause failure, as worm gear ratings are figured on the wear 
resistance of the gear teeth. 

Long Life 


due to the regenerating action of the hardened steel worm, 


Bronze gear teeth maintain their correct form 


which retains its original shape throughout years of wear. 
A worm gear drive actually improves with service. This fact 
is peculiar to worm gearing and contributes to its recognized 
long life. 

Smooth, Quiet Power—De Laval worm gearing transmits 


power by a continuous shockless action. Three or more 


teeth are in contact at all times, giving an even flow of 
torque and uniform angular velocity and eliminating vibra- 
tion, pulsation, chatter and customary gear noises. 
Compact Right Angle Drive—The use of worm gearing makes 
a neat, closely coupled, compact drive, with the motor 
shaft at right angles to that of the driven machine. 

Larger Gear Ratios Simplify Design—Worm gearing offers 
larger ratios of speed reduction in a single compact set, 
another space-saving feature for the design engineer. The 
larger gear ratios obtainable in a single worm and gear set 
reduce the number of moving parts required, 

Safety and Ease of Maintenance—The small number of 
moving parts in a worm gear drive may be readily enclosed, 
thus avoiding the hazard of exposed moving parts. Assuming 
proper lubrication, worm gearing operates with minimum 


attention, even under the most adverse conditions. 


If you have a problem in the selection or application of 
worm gearing, De Laval engineers will be glad to put their 
experience to work for you. Either write us giving complete 
information, or consult your local De Laval representative. 
De Laval Steam Turbine Company, 801 Nottingham Way, 
Trenton 2, New Jersey. 
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NEW HOUGHTON PACKING DESIGN 


ELIMINATES THREE EXTRA PARTS— 


SIMPLIFIES TRICKY ASSEMBLY 


In this automobile carburetor, one VIX-SYN "U" cup packing replaced 
an assembly of three separate parts—thanks to Houghton for coming 


up with this cost-cutting idea. 


By using a Houghton VIX-SYN synthetic Rubber *U" cup 
packing, Houghton experts built superior performance into a 
simpler unit. There’s only one part to machine, and assembly is 
so simple anyone—even the most unskilled worker—can do it. 


The rubber “U” cup packing simply snaps on. 


The result is a piston assembly that gives superior service, yet is 
far easier and cheaper to make than before. It’s one example of 
the many ways Houghton packings reduce costs and solve 


design problems 


Be sure you are using the newest and best in packings and 
packing knowledge. Make a habit of talking to Houghton 


Now—with one Houghton packing whenever you’re working with packing applications. Just call 
replacing three parts—there’s only E 

one machining job, no assembly your Houghton Man-— or write E. F. Houghton & Co., 303 W. 
problem. Nearly 17 cents saved per 
carburetor 


Lehigh Ave., Philadelphia 33, Pa. 


BEFORE PACKINGS 


| WY) LII - ++ products of 


y A 
ann LAAD 
Once it took five separate parts plus 


a tricky peening job to produce this a 
piston assembly. For something so Ready to give you 


small, it wascomplicated —and costly on-the-job service... 
—to make. 
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() SHELL GORES AN HOUR... 
and AlK DUES THE WUBh 


AUTOMATION COMES TO FOUNDRIES with Beardsley & Piper's new 


"Cormatic". Its intricate all-air control circuit features 33 MAC valves 


MAC valves are showing up everywhere . . . and show- 


ing up well. 


A glance at the *Cormatic" above illustrates the point. 
Here, on the latest in foundry equipment, 33 MAC air 
valves are used. You may be sure they'll endure the 
test of dust, dirt and moisture . . . perform with pre- 


cision and reliability for millions of cycles. 


Why not check MAC for all your original equipment 


+ + + provides the split-second operation needed to produce up to 1200 


close-tolerance shell cores an hour using multiple core boxes 


and replacement needs? You'll find MAC valves light 
and compact .. . and with fewer parts to wear or cause 
trouble. It's one of the most complete lines in the 
industry, too—a wide range of sizes in pilot, pilot- 


operated and solenoid models. 


Contact a MAC field representative, listed at the right, 
for an assist on any air control application. Or, for free 


literature, write to: 


MECHANICAL AIR CONTROLS, INC. 


Office and Factory —10030 Capital, Ock Park, Detroit 37, Michigan 


Product Enginccring Scptember, 





PHONE YOUR NEARBY “MAC” 
REPRESENTATIVE FOR 
DATA AND DELIVERY 


CALIFORNIA 
OAKLAND 8 — The Rucker Co., 4700 San Pablo 
Ave., OLympic 3-5221 
SOUTH GATE The Rucker Co., 4956 Fire 
stone Blvd., Kimball 8271 


COLORADO (and 2M MEXICO, UTAH, 
G) 
DENVER 16—Biair Engineering Co., 4100 
Grape St., FLorida 5-7142 


ILLINOIS 
CHICAGO 43—Mike C. Modrich Co., 10918 
South Western Ave., Hilltop 5-3640 


INDIANA 
FORT WAYNE 3— Neff Engineering Co., P.O 
Box 2001. Stati A. 2339 Crescent Ave 
EAstbrook 31 
INDIANAPOLIS 20—Neff Engineering C 
P.O. Box 7361, 42nd St. Station, BRoadway 
130 
SOUTH BEND-Dick Futter, 103 South 
Varsity Dr., CEntral 2-380X 


MASSACHUSETTS (and New England) 
BOSTON 34 — Electrical Appar atu ;C I 
1200 Soldiers Field Rd., STadi 2 440 


MICHIGAN 
BAY CITY—Fred Kober, 506 Ch 
2-2629 
FLINT—Kober Sales Engineering C 
Beach St., CEdar 8-5123 
Western Michigan—Everett Adan l 
Sharon Road, Chesaning, Michigan; Chesaning 
383-)-1 


MINNESOTA 
MINNEAPOLIS 4 —Air Engineering & Supply 
Co., 2445 Nicollet Ave., FEderal 9-5579 
ST. PAUL 14 —W. H. Schulz Co., 2438 Frank 
lin Ave., Midway 4-2791 


MISSOURI 
ST. LOUIS COUNTY —Oscar E. Jost Co 
P. O. Box 6, St. Ann, HArrison 8-4488 


NEW JERSEY (Northern) 
CRANFORD—The Roden Company, P. 0 
Box 305. CRanford 6-7330 


NEW YORK 
BUFFALO 21—C. H. Tepas Co., 200 Washing 
ton Hwy., Circle 321 


OHIO 
CINCINNAT I— The R. W. Nichols C 
Federal Savings Bldg., 2087-9 Sherman 
Norwood, ELmhurst 1-2440 
Bide. Mk Í R. W. Nichols Co., 407 Realty 
Bidg., Michig 24 
OLMSTED FALLS The R. W. Nichols ( 
P. 0. Box 6, BErea 4-1379 
TOLEDO —R. W. Nichols Co 
Building, Toledo 4, CHerry 1 uu 


OREGON 
PORTLAND — The Rucker C 
St., BEacon 0205 


PENNSYLVANIA 
PHILADELPHIA —Grand Air-Hydro Co., P.O 
Box 141. Glenside, TUrner 7-4296 
PITTSBURGH 22 — The R. W. Nichols Co., 101 
Investment Bidg., ATlantic 1-605( 


TEXAS 
DALLAS 19—Womack Machine Supply C 
Shea Rd. at 7150 Harry Hines, FLeetwood 7-387! 


WASHINGTON 
SEATTLE—The Rucker Co., 1000 4th Ave 
South, MAin 2783 


WISCONSIN 
MILWAUKEE 17 — Neff Engineering Co., 5856 
N. Pt. Washington Rd., EDgewood 2-1579 


10 Manhattan 


911 N. W. Hoyt 


CANADA 

ONTARIO, HAMILTON —Higginson Engi- 
neering Sales. P.O. Box 23 (275 James, North), 
JAckson 9-2262 


MECHANICAL 
AIR CONTROLS, INC. 


DETROIT 37, MICHIGAN 


Product Engineering 


New Parts and Materials continued 


from 0.010 to 14 in. Regular mill pro 
duction lengths are furnished up to 
12 ft max in the annealed condition 
ind slightly longer when hard drawn 
It is drawn in rounds and in such 
shapes as elliptical, flat oval, square 
rectangular, and hexagonal. Superior 
lube Co., 1556 Germantown Ave., 
Norristown, Pa. 


For more information 


Circle 76, inside beck cover 


Multiple-Tap Potentiometer 


This 5 in. dia potentiometer has 
18 taps around the perimeter, spaced 
to give 47 equal resistance sections, 
vhile maintaining the guaranteed 
linearity of +0.1 per cent. There is 
1 total resistance of 500,000 ohm 
which affords 
per cent (13,000 turns). Gamewell 
Co., Newton Upper Falls 64, Mass. 


For more information 


Circle 77, inside back cover 


resolution of 0.0075 


Miniature 
Silicon Rectifiers 


These rectifiers are available with 
peak inverse ratings of 50 to 400 
They have maximum forward current 
ratings of 200 ma at 150 C. Tran 
sitron Electronic Corp., Melrose 76, 
Mass. 


For more information— 
Circle 78, inside back cover 


Motor-Generator 
Combination 


A synchronous motor-tachometer 
generator is a combination of a motor, 
two-phase generator and a special 3:1 
spur gear reducer. It is designed to 
operate at 114 v a-c, single-phase, 400 
cps and produces 2 in-oz torque at 
4000 rpm at the output shaft. The 
generator is a two-phase, sine wave 

(Continued on page 298) 
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f * A qood chain ia tike \ 
a good wite...if you choose 
with cane, it will look 
aften youn comfont and aid 


you in youn wonk ion a 


long time to come A 


CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOU 
in your worl designed to sup- 
port you comfortably whether 
you're chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan. 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
Safe use on casters if 


desired 


3 
T4 MORE INFORMATION: 


er Posture 
CS ann”. 


Please i a ode ON engineers. 
Sranang Wrcnitects 2 


Name nen 
im insi 
Ls ee 
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This handsome bakery 
oven is manufactured 
by Petersen and incor 
porates Jeffrey con 


veyor chain 


Petersen Oven Co. says, 


“Since we mechanized our first oven 
28 years ago, we've used JEFFREY CHAIN" 


The best evidence oí the quality of a product is 
the company it keeps. Jeffrey points with pride 
to this report on 28 years of close association with 
Petersen Oven Company of Franklin Park, Illinois. 


Jeffrey conveyor chain is employed on Peter- 
sen's ovens. It carries bread and cake through the 
ovens with a care that pleases the most discrimi- 
nating baker. No tilting or jarring to cause even 
the richest cake to fall. 


Jeffrey makes chain for almost every conveying 


Jeffrey conveyor chain 
assures delicate cakes of 
smooth, level travel 


through the oven 


and power transmission purpose. Our engineers 
will be pleased to assist 1n choosing the right chain 


for your task. 


THE JEFFREY MANUFACTURING COMPANY + Columbus 16, Ohio 
m 
Ky T 3-1 11-4 


CONVEYING * PROCESSING * MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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Here are the world’s finest power cylinders 


...competitively priced! 


This ad is written for the man who has thought all cylinders are 
"pretty much alike." That just isn't so, and your Hannifin man would 


like an opportunity to show you why... 
He'll show you design features that other cylinders simply do not have... AIR AND HYDRAULIC 
extra quality workmanship at critical points that pays off in longer life c4 AN E IFI 54 
...accessibility that simplifies their infrequent maintenance. And when he 
talks price and delivery, you will find these better features cost you no more, POWER CYLINDERS 


can often be delivered sooner. 
We think you'll agree that it pays to standardize on Hannifin cylinders, 


COMPLETE CYLINDER FILE 


Write for your copy of this new 
Hannifin Cylinder File . . . complete, 
easy-to-use, easy-to-order-from 
information on five lines of Hannifin 
Cylinders. Write Hannifin Corporation, 
525 S. Wolf Road, Des Plaines, Ill. 


|| MAMNIFIN 
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New Parts and Materials continued 


ee [lil 


THE (SHAPE OF THINGS IN 
— AN 


RUBBER GETS ON THE BALL VIA / 
“APCOTITE” BONDING AND MOLDING TECHNIQUE 


utput design producing 20 v rms per 

phase at 200 cps. Harmonic content 
normally is less than 5 per cent 

Among the uses for this unit are 

Ir as a drive in 

stem requiring 

lobe Indus 

\ve., Davton 


For more information 
APPLICATION: . iston Circle 79, inside back cover 
The rubber covered aluminum ball shown here is a "n 
i hydraulic accumulator of revolutionary iim. d 
fedet ball type piston are many. Being sp 


vantages of a | 
and free rolling, no one po 

e 
the accumulator to be op 
Molded slig 
it creates 9 
r were 


rated in 


ates, 
accumulator 
nd engineerin 


Subminiature Relays 


For application where low and 
high temperatures are a major factor, 
these relays are furnished hermetically 
sealed or open. ‘They are available in 
single-pole, double-throw or double 
pole, double-throw. Contact ratings 
extend to 5 amp resistive at 28 v d-c, 
115 v ac or 3 amp inductive. Pacific 
Relavs, Inc., 12027 Vose St., N. Hol 
lvwood, Calif 


For more information 
Cicle 80, inside back cover 


"nior d scd D-c Power Supplies 
ACUSHNET PROCESS COMPANY 


Subminiature, highly-regulated, 
"ww "evene. """"ae"nuvevevrvwse magneti amplifier type d-c power sup 
as ag Cé » P C on . 
..» Precision Mlolded RUBBER, SILICONES - " APCOTITE" BONDING À . 


plies are available in sizes and ratings 
Address all communications to 768 Belleville Ave., New Bedford, Mass. | (Continued on page 302) 
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/T’S BETTER IF IT CONTAINS MOLY 


M 


ILY 





E. B. Smiley, Metallurgist for Illinois Gear & Machine Co., looks alloy steel casting. This gear has been rough turned, rough cut 
over setup of large, heavy duty bevel gear made from molybdenum and heat treated to 269 to 302 Brinell before finish cutting. 


For Strength, Hardness and Machinability 
gear maker recommends Molybdenum Alloy Steels 


“All of our gears are made to customer specifications, and 
in many cases these include the use of molybdenum steels,” 
says Mr. Smiley, metallurgist for Illinois Gear & Machine 
Co. “When our customers specify heat-treated gears of 
plain carbon steel,” Mr. Smiley continues, “we often rec- 
ommend that they change to 4140 alloy containing molyb- 
denum to achieve high strength and hardenability with good 
machinability.” 


Moly steels offer gear users many 
advantages over carbon steel. Their 
greater strength and toughness per- 
mit the use of smaller weight-saving 
gears to transmit a given amount ot 
power. Reduced weight and size of 
gear housings and other components 
add to the economy of moly steels. 
And their higher endurance is an im- 
portant safety factor 

The properties of moly steels are 
discussed in a new booklet “Moly 
Steels for Cast Gears”. Full technical 
assistance is also yours for the asking. 
Write Climax Molybdenum Co., 
Dept. 61, New York 36, N. Y. 


CLIMAX MOLYBDENUM 





Which of these 


L od motor features 


will improve your product design ? 


SILHOUETTE: J&H fits a motor to your 
dimensions. Example: A special low- 
silhovette motor enables a manufacturer 
to market a floor polisher that operates 
under furniture and fixtures. 


TORQUE: J&H matches a motor to your 
torque curve. Example: Automatic doors 
coll for fast, dependable starts and stops, 

tant reversing. J&H-engineered wind- 


3surantee performance. 





NOISE LEVEL: J&H builds motors with 
very low decibel levels. Example 
Restaurant and store patrons are never 
annoyed by this super-quiet meat slicer 
using a special J&H motor. 


STYLING: J&H blends a motor into your 
design with special contours and finishes. 
Example: These typical J&H end bells 
can be used to improve a product's 
appearance, enhance sales oppeal. 


ENVIRONMENT: J&H can meet your 


most critical environment specs. Example: 
Commercial food disposers operate under 
high heat and humidity. Special J&H 
features keep motor running cool. 


:L 
-| om 
UNUSUAL CONDITIONS: J&H de- 


signs motors or components to new, un- 





usual conditions. Example: Deep-well sub- 
mersible pump motor gives trouble-free 
service hundreds of feet underground. 





Design your product to do a job... not to fit a motor 


Eliminate the size, shape and performance 


limitations of standard motors. Take a tip 


from these typical manufacturers who are 


designing more efficient and attractive, 
easier-to-sell products by using J&H 
Customized motors. Check your specific 
application needs with our motor engineers. 


Write Jack & Heintz, Inc., 17627 Broadway, 


Cleveland 1, Ohio. 


edJack & HEINTZ 


SEND FOR FREE BOOK 


"When fo Specify Special Motors" ... 
a valuable 20-page design guide. 
Includes charts, tables, drawings, speci- 
fications, case histories ... all factors to 
answer your most searching questions. 
Write to Jack & Heintz today! 


1956 by Jack & Heintz, Ir 


CUSTOMIZED ELECTRIC MOTORS 
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TO THE ESTABLISHED ADVANTAGES OF VOLUME PRODUCTION 


POWDERED CLOSE TOLERANCES 


METAL PARTS ECONOMICAL 
„FABRICATION 


High strength, high density iron and steel parts are now available in 
large volume from Keystone for heavy duty applications. Keystone 
research and development with iron and prealloyed steel powders 
has paced the needs for materials of high tensile strength and harden- 
ability—enabling successful parts production for rugged service de- 
mands. Typical of these are: gears for hydraulic pumps; cams and 
pawls for farm machinery; power transmission gears for heavy elec- 
trical appliances, including home laundry equipment. e New possi- 
bilities for your products are presented by Keystone high strength 
powder metallurgy. Why not review your requirements now, and 
call us in for consultation? 


W rile for our latest publication on Powdered 


metal production materials free on 
request 


COMPANY 


POWDERED METALS DIVISION 


ST. MARYS, PA. 





NOW 


PNEUMATIC 
PRODUCTS 


OFFERS 


PHONE your nearby Norgren 


District Representative and Distributor 


BALTIMORE, MD. 
A. L. Hacker Co 
308 Wyndhurst Ave 
MOphins 7 5700 


BIRMINGHAM, ALA. 

J. T. Sudduth & Co., Inc 
3017 Sixth Ave., South 
AL 26101 


BUFFALO, N. Y. 
F. Bjerre Co 
120 Pierce Ave., 
EMerson 5282 


CHARLOTTE, N. C. 

L. W. Kinnear & Co 
1909 Shoreham Drive 
EDison 2-6560 


CHICAGO, ILL. 


Hamburg 


Walter Norris Engineering Co. 


20 North Wacker Drive 
STate 2.2804 


CLEVELAND, OHIO 
F. & W. Ursem Company 
1548 West 117th Street 
LAkewood 1-9136 


DALLAS, TEXAS 
Leo J. Schindler Co 
6007 Berkshire Lane 
EMerson 7774 


DAYTON, OHIO 

K. C. Mosier Company 
628 South Ludiow Street 
Michigan 


DENVER, COLO. 

E. C. Wild Compan 

695 South Garfield Street 
SPruce 7.2852 


DETROIT, MICH. 

Wm. H. Nash Company 
10300 Grand River Ave. 
T£xas 4-1111 


FT. WAYNE, IND. 
Neff Caginsoriag Co 
2339 Crescent Avenue 
EAstbrook 7391 


HARTFORD, CONN. 
Pearse-Pearson Company 

1005 B. Farmington Ave. Plaza 
JAckson 3-5261 


KANSAS CITY, MO. 

Ellis Akin Engineering Co 
2934 Cherry Street 
WEstport 1-9189 


LOS ANGELES, CALIF. 

Teglen Engineering Co 

1942 Huntington Drive, So. Pasadena 
PYramid 1-2856 


LOUISVILLE, KY. 
Charles Weber Company 
536 Eastern Parkway 
MEirose 7-2574 


MILWAUKEE, WIS. 

C. L. Thompson Company 
4417 West Lisbon Avenue 
Hilltop 4-4817 


MINNEAPOLIS, MINN 
M. U. Rogness, inc. 
135 South 11th Street 
FEderal 3.5595 


NEWARK, N. J. 

K. E. Knotts Company 
106 Miln Street, Cranford 
CRanford 6-3887 


OKLAHOMA CITY, OKLA. 
Nix industrial Supply Co. 
2702 South High 
MEirose 7- 


PHILADELPHIA, PA. 


J. A. Moody Company 
10 West Avenue, Wayne 
WAyne 3441 


PITTSBURGH, PA 

Leonard R. Nourie, Inc 
2414 West Liberty Avenue 
LOcust 1-1628 


PORTLAND, OREGON 

Power Transmission Products 
1107 Northwest 14th Avenue 
CApitol 7-1271 


SAN FRANCISCO, CALIF. 
The Burke Company 

1485 Bayshore Boulevard 
DElaware 3-8261 


SEATTLE, WASH. 

George W. Warden Company 
1305 Dexter Avenue 

Alder 0622 


SHREVEPORT, LA. 

Harris Frederic & Company 
100 Edwards Street 
3-8038 


ST. LOUIS, MO. 

Sturgis Equipment Company 
601 South Taylor Avenue 
OLive 2-5380 


SYRACUSE, i Y. 
Ralph W. pups 
v East A treet 


CANADA 


MONTREAL 

Cowper Limited 
515 Fourth Avenue 

ME 7-6746 

TORONTO 

John Spotton Company Ltd. 
21 Carson Street 

CLifford 9-3788 


VANCOUVER 
Galbraith & Sulley Ltd. 
1331 West 6th Avenue 
Cherry $121 


New Parts and Materials continued 


from I strain gag and tran 

ducer operation t ulated 
plate voltage supplic s [he unit 
tors. Arnoux ( Orp., Dept CO-5, Box 
34628, Los Angeles, Calif 


For more information 


contain no vacuum tubes or transi 


Circle 81, inside back cover 


High Temperature 
Silicon Rectifiers 


hi fé 
His re nei 


ble op 


ICI 
I 


il 
to 150 
5100 v rms, and 
10 amp. Standard 
vailable for sing 
ind six-phase pow ipplv. circuit 
ransitron. Electron p., Melros 

, Mass 


For more information 
Circle 82, inside back cover 


Variable Pitch 
Motor Pulleys 


1 


Bushings on the pulley shaft 
mated and provide for ap 
through-shaft 
No. 30 is rated at 4 
hp at 1750 rpm. A 2:1 
tion 1S provided 
[he No. 40 1 
rpm, offering a 2.4:] 

Diameter is + in 
available in 


oil-impreg 
plications requiring 
mounting. ‘The 
speed varia 
Pulley is 3% in. dia. 
d 4 hp at 1750 
speed variation 
Both pulleys are 
4 à and i 


11800 Mil 
Northbrook, Ill. 


For more information 
Circle 83, inside back cover 


stock bores ot 
in. Gerbing Mfg. Corp., 
waukee Ave., 


A-c, D-c Digital 
Voltmeter 
iverages 2 sec On a-c, 


ind 1 sec on d-c readings. Range is 
0.001 to 999.9 v dc and 0.0001 to 


Reading time 


C. A. NORGREN CO. 
Wherever Air is Used in Industry 


999.9 v a-c. Range 
ual on a-c and 


switching is man- 
automatic on d-c. A« 


3428 So. Elati Street, Englewood, Colorado (Continued on page 303) 
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New Parts and Materials continued 


accuracy is 0.1 per cent of full scale. 
D-c accuracy is +1 digit. Electro In- 
struments Inc., 3794 Rosecrans St., 
San Diego, Calif 


For more information— 
Circle 84, inside back cover 


Helical Speed Reducers 


A line of helical gear drives for 
conveyors, packaging machines and 


process installations in 18 different 


sizes are immediately available from 
stock \ll bearings, housings and 
gears are in conformance with AGMA 
)ecincations 

Units are available in. reduction 
ratios from 1.25:1 to 205:1, and in 
horsepower capacities from ] to 110 
hp. For installation in virtually am 
mounting position, these units may be 
directly coupled, or driven from chain 
or belt drives on cither the driver or 
driven shafts—or both icem om 
Gear Works, G St. below Erie Ave., 
Philadelphia 34, Pa 


For more information 
Circle 85, inside back cover 


Covers Edges of 
Irregular Shapes 


l'hese grommets, made of strips of 
nylon, can be supplied in 10 in. strips 
or cut to your specifications in any 
length and for metal thicknesses of 
0.015 to 0.052 to 0.085 and 0.085 to 
0.128. The strips can be snapped into 
(Continued on page 306) 


Product Engineering — September, 1956 


MICRO-F0G 
lubricates 24 


universal joints 
and 40 gears on 


MOLINE 
HU 110 Drilling 


Machines 


1 QT. of OIL Lubricates Machine 
Completely for 90 HOURS 


One Norgren MICRO-FOG small oil particles (.00007874” or 
Lubricator automatically coats all less in diameter). Because the oil 
the gears and universal joints on particles are so small, they can be 
the Moline Drilling Machine, conveyed long distances through 
above, with a continuous protective complex piping systems without 
film of fresh oil. Just the right  reclassifying and flooding the lines 
amount of oil—!4 oz. per hour with oil—a condition formerly not 
no more, no less—is applied to pro- possible with conventional oil-fog 
vide the most efficient lubrication, systems. 
holding machine wear to a min- 
imum. 


Now—MICRO-FOG For 32, 200, 


What Is Norgren MICRO-FOG? 300, 1000 Bearing-inch 


Norgren MICRO-FOG is an air- Requirements 
borne suspension of extremely The MICRO-FOG Lubricator on 


the Moline Drilling Machine, above, 
Norcren MICRO-FOG Tecumique has the capacity to lubricate up to 
200 bearing-inches. Other MICRO- 
FOG Units are available with lub- 


icati 'apacities 32, 300 z 
W g= ricating capacities of 32, 300 and 


ssuee souwe mno eog Ac 


1000 bearing-inches—the most 
complete line of aerosol lubricators. 

This wide range of lubricating ca- 

m a roc} pacities means that you can select 
a Norgren lubricator with exactly 


n - the right capacity for the most 
iz efficient, complete machine lubri- 
= cation. 


€ Box BEARING 


Without obligation, learn how Norgren MICRO-FOG can 
simplify design, reduce costs, and improve machine per- 
formance. Call your nearby Norgren Representative listed 
in your telephone directory — or WRITE THE FACTORY 
FOR NEW CATALOG. 


3428 SO. ELATI ST., ENGLEWOOD, COLORADO 


Pioneer and Leader in Ol-Fog Lubrication Since (930 
303 





Technical-ities 
By John S. Davey 


Selecting the right 
grade of bolt 


With few exceptions, the true 
function of a bolt is to clamp 
members together, and not to 
act as an axle or fulcrum. The 
residual tension set up in the 
bolt keeps joints tight. 

There's rarely need for 
costly alloy steel fasteners — 
not when 3 physical grades of 
steel can satisfy most “clamp- 
ing” applications. 

SAE grade 1 offers 55,000 
psi minimum tensile strength; 
grade 2, 68,000 psi; and grade 
5, approx. 120,000 psi. 

The first is used for fasten- 
ers which are stress-relief an- 
nealed to increase ductility. 
The next provides low carbon 
fasteners with a bright fin- 
ish. The last goes into high- 
carbon, heat treated black 
fasteners identifiable by three 
radial dashes on the head. 


SOME SUGGESTIONS 


In terms of holding power, 
the stronger bolts and cap 
screws can cost you less than 
the cheaper bright ones. For 
example, either a %” with 
three radial dashes or a \” 
bright cap screw can be used 
for a safe working load of 
20,000 pounds. But being 
smaller, the high strength one 
costs less, However, if the 
same diameter is desirable, 
then fewer bolt holes need be 
made and faster assembly 
achieved when a product is 
designed to make use of high 
strength bolts. 

In short, for more pounds 
of clamping effort per dollar, 
use high strength fasteners; 
for more pieces per dollar, use 
the lesser grades. 
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ASTENER BRIEFS 


BURDSALL & WARD BOLT AND 


NUT COMPANY 


Cold Punched Nuts 
add to safety factor 


UTS dilate when tightened on a 
bolt. They also adjust plastically 
to distribute the load over many 
threads. Since nuts are overdesigned 


How a defect in hex bar caused split 
in nut machined from it. 


Drift punch had to distort cold punched nut severely, 
far beyond its yield point before it cracked. 


to be stronger than the bolt, these 
stresses can be disregarded for all 
practical purposes. 

There are times, however, when 
nuts with optimum assurance 
against service failure are desired. 
In such cases, it pays to consider use 
of RB&W cold punched nuts. 


These nuts are punched at right 
angles to the metal’s flow lines... 
same direction as stress encountered 
in service. No unrelieved stresses 
are set up. The initial punching 
automatically reveals any defects. 
Repunching, an RB&W development, 
then not only trues up the hole for 
clean, concentric threads, but also 
serves as a drift punch test, auto- 
matically checking the soundness of 
these safest of nuts. 


For help in applying standard 
fasteners to assure more assembly 
strength and less assembly time, 
feel free to call in an RB&W man. 
Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, N. Y. 


Plants at: Port Chester, N.Y; 
Coraopolis, Pa.; Rock Falls, Ill. ; Los 
Angeles, Calif. Additional offices at: 
Ardmore, (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas; San 
Francisco. 


One-piece fastener better than two 


One particular oil filter used to be fastened with stud 
and cap sleeve made by screw machine. This was only 
until RB&W pointed out that a one-piece fastener 
could be formed easily on a cold header. The advan- 
tages gained are obvious. The single fastener cost 


less, and took less time to assemble. 


RB&W makes a tremendous variety of strong, 
uniform standard fasteners to improve assembled 
metal products. If any of these don’t fill a particular 
need, perhaps an RB&W “special” can be developed 


that will. 


T 
haisi ail 
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Why are VICKERS» Balanced Vane Pumps 
the most widely used oil hydraulic power 
pumps on mobile equipment? 


TRUE CIRCLE ARCS BETWEEN 
PORTS PREVENT RADIAL VANE ~ 
MOVEMENT WHILE PUMPING 
LOAD IS IMPOSED UPON VANE 


PUMPING PRESSURES 
WHICH WOULD OTHER 
WISE PRODUCE BEARING 
LOADS ARE CANCELLED 
OUT BY EQUAL AND 
OPPOSING PRESSURE 
AREAS (PORTS F=f,, 
AND X=X,) 


MILLIONS OF VICKERS VANE TYPE 
PUMPS ARE RUNNING EVERY DAY 


SYSTEM PRESSURE BEHIND 
THIS PRESSURE PLATE 
AUTOMATICALLY MAIN 
TAINS OPTIMUM AXIAL 
RUNNING CLEARANCES 
OVER COMPLETE OPERAT- 
ING PRESSURE RANGE 


Because of their SUPERIOR PERFORMANCE 
and MANY OTHER BENEFITS for the user. 


For more than two decades, the Vickers 
Balanced Vane Type has held the leading 
position among hydraulic power pumps... 
growing steadily in popularity. The various 
models (only a few shown below) are the 
most widely used of all pumps in oil hydraulic 
service on mobile equipment. 

The many advantages listed hereafter 
merit the thoughtful attention of anyone 
concerned with the selection and use of oil 
hydraulic pumps for construction, automo- 
tive, agricultural and materials handling 
equipment. 


COMPLETE HYDRAULIC BALANCE—Each inlet and 
outlet port is balanced by another equal in size and 
radially opposite . . . pressure-induced bearing loads 
are thus eliminated. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1454 @ Detroit 32, Michigan 

Application Engineering Offices: ATLANTA e CHICAGO 
CINCINNATI e CLEVELAND è DETROIT e HOUSTON e LOS 
ANGELES AREA (El Segundo) « MINNEAPOLIS « NEW YORK 
AREA (Summit, NJ.)@e PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lebanon) e PORTLAND, ORE 
ROCHESTER e ROCKFORD e SAN FRANCISCO AREA (Berkeley) 

SEATTLE e ST.LOUIS « TULSA e WASHINGTON 

WORCESTER 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 


Single pump available 
in five basic case sizes 
having 15 normal de 
livery ratings. Operat 
ing pressures to 1500 
psi (two largest units 
to 1000 psi) 
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OPTIMUM RUNNING CLEARANCES — Both 
radial and axial clearances are automatically 
maintained over complete operating pressure 
range and throughout pump life. 


FLOATING ROTOR DRIVE—Rotor is free to 
float, for correct centering and alignment, on a 
rigidly supported spline. 


TRUE-CIRCLE CAM ARCS between ports pre- 
vent radial vane movement while pumping load 
is imposed upon vanes. Wear between vanes 
and rotor is thus practically eliminated 


EASIER COLD WEATHER STARTING—At nor 
mal engine starting speeds vanes are retracted 
... centrifugal force is insufficient to throw vanes 
outward into operating position . . . thus no 
pumping action takes place and pump drag on 
starting engine or motor is nonexistant. Only 
after engine starts is speed sufficient to extend 
vanes and begin pumping. 


GREATER INSTALLATION ADAPTABILITY— 
Various types of mountings and four optional 
positions of pressure outlet connection. By un 
bolting and rotating pump head, the outlet can 
be placed parallel, opposite to or at a right angle 
in either direction to inlet. Shaft drive is in either 
direction depending only on internal assembly 
Pump can be driven by belt, chain, gear or 
directly coupled. 


HIGHER EFFICIENCY—Tests prove excep- 
tionally high volumetric and overall efficiency . 
not only when pump is new but also after long 
service 

AUTOMATIC WEAR COMPENSATION—Vanes 
are held in contact with the cam ring by centri- 
fugal force and hydraulic pressure. If wear occurs, 
vanes revolve in a slightly larger orbit without 
appreciable change in performance. 


TEMPERATURE ADAPTABILITY—Correct run 
ning clearances are automatically maintained 
which compensate for wide variation in oil 
viscosity resulting from temperature variation. 


MINIMUM MAINTENANCE—Hydraulic balance 

optimum running clearances . . . floating 
rotor drive . . . automatic wear compensation 
eliminate the most important causes for main 
tenance and repair. 


LONGER LIFE—The numerous features men- 
tioned above that keep down maintenance also 
contribute to longer life 


COMPACT—These pumps occupy very little 
space in proportion to their capacities 


CONSTRUCTION SIMPLICITY is evident from 
the illustrations above. This simplicity is another 
reason for the superiority of Vickers Vane Pumps 
For further information, ask for Bulletin M-5101 


ALL MODELS 


vic 
ADVANTAGES 
MENTIONED 


ABOVE 


7353 


sU5 





New Parts and Materials continued 


for Random Vibration Testing: 


CALIDYNE'S 
NEW 


COMPLETE. 
MATCHED SYSTEMS 


|, J 
\ . 
Model 200 Amplifier 
\ 


place where needed. They follow the 
contour of any sh ipe such as circular, 
elongated or oval, providing electrical 


insulation or mechanical protection of 


metal edges. Nylon Molding Corp., 
141 South Ave., Garwood, N. J. 


For more information 


Matched wide-band Shaker- Amplifier USE V "grues er agas 
combinations in 1500, 5,000 and 


15,000 pound force ratings Stainless Steel Nameplates 
When Calidyne first investigated the 0.002 In Thick 

problem of building random vibration test ; um P 
systems, it recognized the necessity of over-all T 

system engineering, if desired performance levels Hs 
were to be achieved. 'That goal has now been met finishes, dull and clectro-polished 
in what is probably the first complete, integrated bright. A range of : 
system comprised of matched components. [ M" 5 


new product comes in two 


lors is available 
esar » ; for etched sunke etche 
Wide-Band” electrodynamic Shakers oper- om n Oi h d raised 
ate at higher frequencies on lower input power, letters. Various types of adhesives 
for a sron — v c — matched load can be furnished. Miller Dial & Name 
rating. in random testing the load approximates ) à , k 
e . » 00 ` , 
the armature weight, and inherent armature Plate Co., 4 N. Temple City 
rigidity maintains a high first resonance. The new Blvd., El Monte, Calif 
Random Noise A mplifiers are matc hed power —— 
sources for the "wide band" Shakers. Made by Chilo IF. destin baih annii 
Westinghouse to Calidyne specifications, they 
provide ample power for continuous duty oper- 
ation at full performance. At the same time they 
are capable of supplying instantaneous power 
peaks for random noise tests. 
The Model 188 Console is a typical control 
unit for any of several systems. It contains basic 
Shaker-Amplifier operating controls, input shap 
ing and compensation circuits, plus monitoring and 
other control equipment. With these components, 
Field Power Supplies complete the over-all system. 


engineeri 
assistance. 


THE 


CALIDYNE 


COMPANY 
120 CROSS STREET WINCHESTER, MASSACHUSETTS 


SALES REPRESENTATIVES 
WALTHAM, MASS. NORTHERN NEW YORK WASHINGTON, D. C MINNEAPOLIS, MINN E NEW M 
Rob A. W lac Technical instruments. inc F. &. Jodon, In Hugh Morslond & A - . - . rye 
Weinen 34900 Woman, mon Noten 119 Colon 7949 versa T Flexible Coupling With 
Wolthom 5.8445 DALLAS, TEXAS 
NEW HAVEN, CONN ~ 
Buen A. Wetem, be CLEVELAND, OHI ius John A. Green C B 4 k > D Fl; yo 
Fulton 7-6760 2 P. Odell C SEA IA. n Riverside 3256 CANADA ra E rum ange 
rospect 1-617 G. 8 e 
ud 


HOLLY WC D, CALIFORNIA ~ ment taainee 
Y ry A > Londer 332 Meaowreme gine 
NEW YORK C ARE DAYTON, OH! G. 8. Mi c d 


G. C. Engel & Anociotes Odell Ce 50 119 Ont t 6 
M. P. Odel Hollywood 2-1195 Toronto, Ont., Mayfair 88 A coupling incorporating a brake 


iO 

Rector 2-0091) Oregon 4441 CHICAGO, ILLINOIS SAN FRANCISCO, CALIF 

RIDGEWOOD, NEW JERSEY DETROIT, MICHIGAN Hugh Morsiond & Co G. B. Miller Cc 1 ] à . 
O. C. inpol & Amedete n> back ce Ambonador 2-1555 ec cr drum flange on the outer diameter is 
Giber 4-0878 Superior 86-5114 SOUTHEAST Export f 

PHILADELPHIA, PA DENVER, COLORADO INDIANAPOLIS, INDIANA Specialized Equipment Corp. Rocke internationa! Co useful where shaft length or distance 
G. C. Engel Gerold B. Mille C Mugh Morslond & Co P. O. Box 323 Cocoa Beoch, Flo, 13 East 40th St. N.Y ^ 
Chestnut Will 8.0892 Ac 2-9276 Giendole 3803 Cocoa Beach 3328 Murray Mill 9 


(Continued on page 310) 
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New Strength and Safety for the 
"Second Greatest Show on Earth" 


When P. 1 1 de the fabulous service a spanking new coach, irst and unusually resistant to corrosion and 
cog railway up all-metal one. With emphasis on light- abrasion. It can be welded and worked 
6288-ft Mount Washingt he dubbed weight construction, the car will have : as readily as carbon steel. Catalog 353 
it “the second greatest shov a underframe bu Mayari R high- explains it in detail, and shows dozens 
Every summer, some 35,000 riders tend strength low-alloy steel. With a of interesting applications. You can get 
to agree point a good deal higher than that of a copy through our nearest sales office 
The locomotives chuffing stubbornly carbon structural steel, the Mayari R 
to the summit look like museum pieces, frame members can be much lighter BETHLEHEM STEEL COMPA 
and the right of way is somehow remi- and still provide all the strength that BETHLEHEM, PA 
niscent of a roller coaster at an amu will ever be needed 
ment park. Yet from the time th 1 [his is an off-the-beaten-track ex 
started nearly ninety years ago no pas ample of Mayari R's value in railway 
senger has lost his life automotive, structural and genera 
[he line jealously guards this safety manufacturing use. M: 


l ] 


ayari R is unusu 
record, and this summer is placing i: illy strong, is unusually paint-ad 


pair r\dherenr 


Mayari R... High-Strength, Corrosion-Resisting Steel 





Because of cord capers like this... 


The General Electric line of cords offers a wide 
variety of types and constructions: flame-resistant, 
moisture-, and weather-resistant; cords insulated 
with asbestos, silicone rubber, and other special 
materials designed to withstand special conditions. 
Because of the wide selection, you'll find a G-E 
cord engineered to meet the uses and abuses of 
almost every application. 

General Electric application engineers have as- 
sisted many product designers and manufacturers 
on application problems. They can help you pick 
the type of cord that will fill your requirements 


most efficiently and most economically. 


To manufacturers who assemble their own 
cords, the superior design and consistent product 
quality of G-E cords can mean reduced set-up and 
adjustment time, more efficient production and a 
reduction of spoilage. To all manufacturers who 
use cord sets, G-E cords mean quality, efficiency, 
and economy. 

If you would like detailed information on the 
possibilities of better on-the-job performance, or 
of more efficient production with G-E cords, write 
Section W184-967, Construction Materials Div., 


General Electric Company, Bridgeport 2, Conn. 


Progress Is Our Most Important Product 


GENERAL QD ELECTRIC 


» 9 9 9 9 9 * 9 9 9 9 9 9 9 * * 9 * 9 9 » 9 9? * 9 9 9 9 9 9 n9 eS 0555040095509 0195»5»09095»5»922595^95960 9 * "2992922929 29292999?»99»29229292292929292922*9226€ 


DELTABESTON* (Rated 300 V) TYPE SJ RUBBER JACKET (300 V)—Prop 
asbestos insulation. Resists heat and mois erties similar to type S, but for hard usage 
G-E cords ture. No drying or deterioration even on medium-duty applications (i.e. office 


under constant high temperatures machines, portable tools, household appli 
for every product 


design 


Felted 


TYPE S RUBBER JACKET (600 V)—Tough, 
durable, long-wearing. Resists acids, al 
kalies and water. For extra-hard usage in 
mines, railroads, garages, factories. 


TYPE SV RUBBER JACKET (300 V)—Prop: 
erties similar to type SJ, but for light duty 





SINK IT... 


SNAG UB. oec 


your products win the battle of abuse 


 — Y T1J 


UR 


$ 9 9 9 9 9 à 9 9» 9? 99 9979 


TYPE SO GEOPRENE* (600 V) 
grease, oil ond other rubber solvents, sun 
light, flame, acids, alkalies and water. For 
industrial, garage, chemical and soap plants 
ond similar locations. 


Resists 


TYPE SJO GEOPRENE (300 V)—For oppli- 
once, office mochine, portable tool applica- 
tions where resistance to greose, oil, sunlight, 
flame, acid, alkalies or water is required. 


$ 


J 


f 


TYPE POSJ RUBBER RIP CORD (300 V) 
For light-duty pendent or portable use in 
damp locations and for table and floor 
lamps, clocks, radios, etc. 


TYPE POT FLAMENOL* RIP CORD (300 v) 
Outstanding for its smooth, attractive 
finish. Will not deteriorate or change color 
For light-duty use on table and floor lamps, 
radios, fans and other small devices. 


PREENX* HEATER CORD—For high-heat 
applications (soldering irons, toasters, grills, 
heat lamps, etc.). Easy to rip and strip. 
Moisture resistant. Smooth finish does not 
attract lint—stays clean, resists staining and 
discoloration. Outwears fabric cord ten to 
one. 


"Registered Trade-mark General Electric Company. 





New Parts and Materials continued 


between two units is at a premium. 
I'he brake drum entails no more space 
than that required by the flexibk 
coupling. 

[he coupling is available in eight 
standard sizes, with ratings from 2 to 
10 hp at 1750 rpm. Maximum bores 
of the hub body range from 1 to 24 
in. Drum body bores are made to 
motor shaft size specifications. D 
tance between shafts runs from 4 to 
1g in. Cushions are one-piece spider 
type. Lovejoy Flexible Coupling Co., 
Dept. PEN, 4801 W. Lake St., Chi 
cago 44, Ill 

thousands of — 


Stations checked Circle 88, inside back cover 
in minutes 


/s»» l.Gaders in 2 and 3 


and developers of unusual 
Metalworking contours! 


Parker equipment affords ultra- 
precision in 100% inspection of 
Master 3 Dimensional contours 
... The location ofa given station 
can be accurately established to 
a tolerance of +.00005”, with 
respect to specified data, by pro- 
jecting the 3 parameters simul- te 
taneously on micrometer ver- s - ` 

niers. This Universal Optical i - D-c Tachometer Generator 
Measuring Machine is another 


: E hese generators have overall di 
first in Parker Precision. — uve owe ce 


meter of 14 in. ‘They weigh slighth 
more than 3 oz. Although used prin 
cipally as a rate generator in servo 


systems, these units, when combined 

With a Parker designed 3 Dimensional Com- with a standard 1000 ohm per volt 
paritor, an infinite number of stations on "- 
roduction 2 and 3 dimensional cams, can voltmeter, make a direct-reading 
a compared to a master in minutes, where tachometer 

revious methods required many hours. The 
5 Dimensional Comparitor gives 100% com- 
parison between ultra-pre- to speed with an accuracy of better 
cise master and production than 4 of | per cent, with ripple well 
cams to tolerances of + 
.0002", 


[he output voltage is proportional 


under 3 per cent. Various models are 
available with output voltages as high 
Send today for "3 Dimensional SaR as 15 v per 1000 rpm. Servo-Tek 
Cams" —technical data on Porker's J ? Products Co., Inc., 1068 Goffe Road, 
ability to make superhuman func- - Hawthorne, N. J 


tions automatic. : For more information 
Circle 89, inside back cover 


HER 


DARKER 
ee l ‘aN ay l | A full-port, normally closed, pack 


" e 
STAMP WORKS, IN( ee less solenoid valve which does not re 
CAM DIVISION quire back pressure for efficient 
FRANKLIN AVENUE @e HARTFORD, CONNECTICI | (Continued on page 313) 


f I ade e Packless Solenoid Valve 
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Over-all 


now Length Diameter *W atts tiWatts 
W- 1%" A" 


TAB- 19/32” 


o9iLAI 2 BBS | 


19/32" 
Characteristics 


offers the ONLY E 
complete line of EM- -— 


1-5/16" 
1-5/16* 
TYPE - 19/32” 
1-5/16" 


1-5/16* 
1-5/16* 
RESISTORS AA 
Y 
Width and 
- - FLAT TAB- Over-all Thickness 
TERMINAL Length of Core — *Wats — fiWatts 


i 22" 
TYPE : 34" 13/16" 


. . 
(Stack Mounting) s VEL ^ 

' ur 

Characteristics I on VA 


V and G 


- 
* 


s 


3 


wc OO) O0 b & WNW 
EE * 8 


o 
m 


HIGH TEMPERATURE — 
350C CHARACTERISTIC AXIAL- Core** Diameter ‘*Watts tTWotts 


1%" 15/32" 5 7 
HIGH INSULATION RESISTANCE TERMINAL Loi a E. 


TYPE . 1 5/16" 5 6.5 
\ HIGH TEMPERATURE r 1%" 11/32" 8 n 
350C CHARACTERISTIC ainn -Ž A” 3/16" 2.5 3 


* Watts free air MIL Characteristic “G.” **1.14" wire leads. 
t Watts free air MIL Choracteristic "Y." 
fft Watts free air MIL Char 


V and G 


ra 
CHARACTERISTICS 


ALL SIZES 
ALL RESISTANCE he d 
RHEOSTATS 


4 
VALUES 
Ua» 
) Uy, ed 
RESISTORS 


Be Right wih C) FL I S eme 


OHMITE MANUFACTURING COMPANY, 3611 Howard Street, Skokie, Illinois 








CAN RCO TETTRE 


JT C T TDI 


MIL-R-22A 









, ——L—— 
OHMITE WATT | OFF" 
EXIePIÓiM TYPE |RATING | ENCLOSED | POSITION 


Ohmite can furnish rheostats in every one of the 26 type desig- 
nations to meet the requirements of MIL-R-22A. By standardizing 
on Ohmite rheostats, you can cover all of your needs for both 
civilian and government jobs and, at the same time, give your cus- 
tomers the utmost in rheostat performance. Ohmite rheostats have 
proved their dependability in meeting the severe requirements of 


MIL-R-22A ... the 5-hour vibration test, 50-hour salt-spray corro- 


sion test, 150-hour 95% humidity electrolysis test . . . and others. 


i 


Their all-ceramic construction . . . uniform windings locked in place 
by vitreous enamel ... smoothly gliding, metal-graphite brush . . . 
insure close control and years of trouble-free service. It will pay 


you to standardize on Ohmite rheostats for your products. 


Also, Aircraft Rheostats produced in accordance with Specifi- 


cation MIL-R-6749 (Drawing AN-3155). 


Be Right with C) FIAT E 


OHMITE MANUFACTURING CO. 
RHEOSTATS « RESISTORS « RELAYS « TAP SWITCHES « TANTALUM CAPACITORS 3611 Howard St., Skokie, Illinois 
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WEST Special 
VIRGINIA | Rolled 


STEEL | Sections 


REPLACE 
COSTLY 


PLANING 
and MACHINING 


operation, will automatica control 
the flow of water, oil, brine solvents 


and gas or air at fluid temperatures up 


to 212 F. Valve bodv is cast from 
high pressure valve bronze in the Ag TOW MO M OR 


globe pattern. The auxiliary pilot d Agi iA A 


1 i 
valve is machined from stainless steel 


while the main piston is machined 


from bronze Valve bodies have T SAVES 25% on Production Costs 


screwed ends, in sizes 4 to 3 in. Mag 


ol Valve Corp, 72 Fifth Ave, | ME i 
— A U^ of Mast Assemblies 


Hawthorne, N. J. 
For more information a 

Che» 90; kuido Dusk cover | SEE West Virginia Steel gave TOWMOTOR a lift. 
X Originally, Towmotor mast assemblies required con- 
I siderable machining. Then West Virginia Steel's en- 
Industrial grades of wire cloth | ME gineering consultants were invited in. A special rolled 
woven from titanium wire range from | ME section was developed for Towmotor, eliminating 
60 mesh down through the coarse: costly operations and reducing channel production 


sizes. Cambridge Wire Cloth Co., A costs 25%. 
Cambridge, Md : 


Titanium Wire Cloth 


For more information 


Circle 91, inside bock cover (MM SPECIAL SECTIONS ARE ROLLED 
TO YOUR NEEDS AND SPECIFICATIONS 


West Virginia Steel's special rolled sections have reduced the 
production and labor costs of many companies. Let a West Vir- 
ginia engineer work with you, to determine how your company 
may save through the use of special sections. 


| Write or Call for FREE ENGINEERING CONSULTANT Service! 


Low-Voltage, High-Current 
Power Supply 
A new magnetic amplifier type of i and MANUFACTURING COMPANY LO 
power supply has closely regulated P. O. Box 316 Huntington, West Virginia £ 
tolerance at 15 amp output continu- 
ously variable from 5 to 32 v without 
(Continued on page 316) 
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BETTER COSTS . . BETTER PERFORMANCE 
WITH WINZELER S74MPED GEARS 


ore and more cost conscious buyers are turning to the 
Stamped Gears we make. They get better costs. . 
better performance . . better Gears! 


You see, we specialize in quantity runs of Stamped Gears 
. producing them by the hundreds or thousands to a degree 
of accuracy and uniformity you never dreamed possible! 
Now for many purposes, single Stampings are laminated 
and indexed to make wider faces. Intricate assemblies of 
our precision Stamped Gears are highly successful for a 
lot of unusual applications. 
You, too, can probably switch to WINZELER Stamped Gears 
with big savings for yourself and greater satisfaction for 
your customers. Let our well trained staff give you ideas, 
suggestions and cost estimates. Write TODAY! 


FREE! STAMPED GEAR GUIDE 


SEND TODAY for useful 4-page 
folder . . a valuable guide to all that 
is best in the mass production and use 
of low-cost Stamped Gears, Tools and 
Assemblies. Many various types are 
described. Also contains technical data, 
tables, ideas, suggestions. Use company 
stationery, please! 


i ae 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE * 


CHICAGO 12, ILLINOIS 
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HYDRAULIC PRESSURE: BOOSTERS 


HIGH PRESSURE VALUES — 
AT LOW PRESSURE COSTS 


This patented RACINE PRESSURE BOOSTER builds pressures as 
high as 5000 psi. With it you can economically multiply the pres- 


sure from your low pressure pump as much as seven to one 


It allows you to use low pressure at low cost for many operating 
and closing actions. High pressures to 5000 psi, automatically cut 
in for final forming and holding operations, or curing cycles on your 


machine 


Simple design, pressure lubricated, rugged parts and the use of ex- 
tremely high tensile materials make RACINE Pressure Boosters 
practically indestructible They last for years and years with little 


maintenance or repair. 


If you need pressures to 5000 psi, write us now. Learn how you 


OTHER RACINE 
HYDRAULIC PRODUCTS 


Fe MODEL Q 


Variable Volume 
Vane Type 
Hydraulic Pump 


4-WAY VALVE 


Twin Solenoid 
Pilot Operated 


FLUID MOTOR 


Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


RESERVOIR 
With Control Panel 


Designed to your space 


can have “High Pressure Values at Low Pressure Costs,” m 
s and circuit requirements 


RACINE HYDRAULICS & MACHINERY, INC, 
2072 Albert Street 
RACINE, WISCONSIN, U.S.A, 
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New Parts and Materials continued | 


| ! e B 
Eudurauce Teac switching. Regulation is rated at +1 | liminate 
per cent from no-load to full load, 
COU NTERS ind +1 per cent from 105 to 125 v > 
input. Output ripple voltage is not ntermediate 


wer l per cent rms at 32 v and full 


load and not over 2 per cent at 5 v 


* 
ind full load. Oregon Electronics, B | ! 
Portland 15, Ore. T Il e 


For more information— 


Circle 92, inside back cover | T l 


Silver 
King 
Stroke 
Counters 


Unequalled for Automo- 

bile and Aircraft factories; 
stamping, metal working, die 
casting and plastic molding ma- 
chines; laundry, printing and all 
kinds of equipment 


6 MILLION COUNT LIFE zz d bet. 2 E 
PIC x rs E <p Se " By using Thomas Flexible Cou- 


plings on long, unsupported shafts, 
Junior King ; e * intermediate bearings are elimi- 
The proven an- " b nated. Thomas engineers tubular 
swer for office ] $ f 
machines, amuse- : ; : i = i 
ment machines, and fac- wr: 28b E Ee The large fan shown above is 16’ 
tory equipment where epu Ls from the motor to allow sufficient 
service is moderate. 





shafts free from lateral whip. 


air intake. Miners working under- 


3 MILLION COUNT LIFE ground receive their fresh air sup- 


Potentiometer for ply from this fan and others like it, 


B Jo i which have been giving dependable 
Printed Circuits service for as long as fifteen years... 


SMX Tamperproof 
Millions used for 
vending machines and 1 
other equipment where potentiometer has resistances from 
space is limited. 100 to 40,000 ohm, resolutions rang 


l'his miniature wire-wound trimmer without shutdowns for lubrication 
S € y " C C 
or maintenance of the couplings. 


Thomas floating shaft flexible cou- 
plings are recommended for machine 


200 MILLION COUNT LIFE | 2 {0m 0-3 to better than 0.1 per and marine drives, printing presses, 


A > 0 1 : b 
cent, power "— of 1 w at 40 C. paper and cement mills, cooling 
Q> [his unit is 3 x 3 x 5/16 in, weighs towers, diesel engines, pumps, com- 
5 g. Handley Electronics Inc., 14758 pressors, and many other uses. 


Silver King Keswick St., Van Nuys, Calif 


For more information , 


Revolution | Circle 93, inside back cover Only Thomas Flexible Couplings 
Counter 


For measur- | offer all these advantages 
» ingmachines, [| UNDER LOAD and MISALIGNMENT 
metering equipment, etc. Available ý 
with flexible shaft for convenient 3 a l. Freedom from Backlash 
location. | , Torsional Rigidity 


1 BILLION COUNT LIFE , ? . Free End Float 
10,000 CPM Š 3. Smooth Continuous Drive with 


Constant Rotational Velocity 


4. Visual Inspection in Operation 


ue" a | E — ó 5. Original Balance for Life ... and 
R | ae til ———— 

Winding | s Thomas All Metal Couplings have 

Counter i No Wearing Parts so Lubrication 


and end Maintenance ore Eliminated 


coil winding. Dual Range Power Supply 
See your PIC Dual ud T 
Representative or write. ual rangc d-C power supply Nas a 


Write for Engineering Catalog 51A 
continuous duty rating of either zero THOMAS FLEXIBLE 
| to 32 v d-c at 40 amp, or zero to 64 v 

| d« at 20 amp. Ripple is held to COUPLING CÜ 

| within 1 per cent of the average d-c " 


702-10 W. Jockson Chicago 6, Ill. (Continued on page 320) WARREN, PENNSYLVANIA, U.S.A. 
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Your blueprint 
tells only half 
the story... 


... tell us 

your performance 
requirements and 
Formica will save I 
you money! , 


There's never any compromise with grade selection at Formica. With 52 
standard grades, and a competent rescarch staff to develop special new 
ones — you won't ever have to settle for “something just as good” — or 
something more expensive than necessary. 


Formica fabricating engineers study your blueprints, sure. But they'll also 
delve into where and how you'll be using your fabricated part. Then, with 
a thorough understanding of your requirements, they'll select the one grade 
that's best and most economical for you. 


And the design modifications recommended by Formica fabricating engi- 
neers will further help to produce a better part, frequently at big savings. 


This fabricating service is part of Formica-4, designed to give you the best 
grade at lowest cost for your application. Call your Formica district office 
or send us your blueprints and your performance requirements. Formica 
Corporation, 4676 Spring Grove Ave., Cincinnati 32, Ohio. 


1St choice in laminated plastics 


N ENGINEERING e RESEARCH e FABRICATING e CUSTOMER 





light, strong, corrosion-resistant 


and low in cost — expanded aluminum 
makes fine cable baskets 


Add up the advantages of Penmetal ex- 
panded aluminum and you can see why 
Husky Products, Inc. uses it for their line 
of cable baskets. 


The extreme lightness of expanded alu- 
minum . . . 8096 lighter per square foot than 
the original sheet . . . makes the baskets easy 
and economical to handle and erect. Yet with 
plenty of strength to take the weight of the 
cables—thanks to the diamond truss pattern. 


Corrosion-resistance makes for durability; 
sustained clean appearance. Low cost means 
large areas can be covered economically. 
Finally, expanded aluminum is easily cut or 
shaped or welded. 

Cable baskets are another example of the 
profitability of Penmetal expanded alumi- 
num. Take advantage of it in your designs 
and in your selling. Further details? Ask for 
folder 507-EM. 


PENN METAL COMPANY, INC. 


Genera! Sales Office: 40 Central St., Boston 8, Mass 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Detroit, St. Louis, Dallas, iittle Rock, The Baskets in the photos carry electric cables 
Seattle, San Francisco, Los Angeles, Parkersburg in power plants, industrial installations, etc. 
They were made from Penmetal %” flattened 
expanded aluminum—by Husky Products, 
Inc., Cincinnati, Ohio 
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¢ handling one 04 
your miniaturization 
problem ? 


BN ere t 


your miniaturized assemblies at lower cost 


Solve the big problems of small assemblies by letting 
Elgin produce them for you at lower cost. Elgin puts the 
highly trained people and specialized facilities needed 

to handle miniaturized components at your service 


After all, miniaturization has been our business for years 


Read about Elgin's "Practical Miniaturization . Our 
booklet tells how Elgin has helped others . . . how 


Elgin can help you. Write today [or your copy 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 
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New Parts and Materials continued 


at maximum output. The unit op 
erates on either 114 or 230 v a-c-, 60 
cps, single-phase 

lo prevent accidental switching, 
the line voltage selector is equipped 
with a special safety locking device. 
he equipment is self-contained in à 
steel cabinet 22 x 15 x 14 in. height 
l'he power supplv is also available foi 
rack mounting. Opad Electric Co., 


69 Murrav St., New York 7, N. Y. 


For more information 
Circle 94, inside back cover 


New Friction Material 
provides smoother action 


Ball-Bearing 


oil-cooled applications TEM. Lil 
wo Dasi ype I IVdllaDK ll} 


i : aluminum, steel and stainless steel for 
Designers and users of oil-cooled Clutches, Torque Con- 


verters, Power Take-Offs and Brakes are benefiting from i 
m . 39 . > QR? Re oints or O » > 
l'hermoid's new series of Woven Asbestos Fibres. dividual joint r complete flexible 

assemblies of joints and tubing can 


pressure up to 4000 psi. Either in 


NO METALLIC PARTICLES—This unique new Thermoid 
Friction Material contains no metallic particles to clog 
small ports in oil systems. It is lighter and less expensive 
than metallic friction discs. The woven fabric, impreg- 
nated with special oils and resins, provides a cushioning , 
effect that assures smoother action and more positive The joint permits 360 deg rota 
engagement, tion in a single fixed plane with start 


be furnished for applications in hy 

draulic, air, oxvgen, fuel, steam and 

acid service, for temperatures from 
300 F to 700 F. 


AVAILABLE TWO WAYS —'The new material can be bonded ing torque as lov P m Ib Barco 
to metal with thermosetting adhesives and assembled Mfg. Co., Dept. J 24, 500 Hough St., 
alternately with metal pressure plates. Thermoid will Barrington, Ill. 

furnish either the friction material alone, cut to the re- For more information 
quired size, or bonded to the plates. Circle 95, inside back cover 


Thermoid Woven Asbestos Fibre may be used in 
applications other than oil-cooled by varying the weave, 


. oe , Brass Nameplates 
impregnating ingredients and processing treatment. 


0.003 In. Thick 


Get full details now. Write or call | Available in dull finish or electro 
polished bright finish, these brass 
nameplates can be etched or finished 


THERMOID COMPANY in any process and fabricated in am 


Trenton, New Jersey shape desired 1l hey can be applied 
to a curved surface as well as wrinkled 
| finishes. Various types of adhesives 


(Continued on page 324) 
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By installing the line of Diesel Engines 


NI more "m backed by world-wide sales, 
of your machines service and parts outlets. 
to the Or by shipping your units 


without motors—to almost any spot 


WORLD on earth, letting your customer install 
MARKET one of these diesels (at lower cost to him) 


at destination point! 


ADEN 
Perkins Diesels AFGHANISTAN 
ALGERIA 
i y ANGOLA 
ollowing 118 countries ARABIA 
and regions: ARGENTINA 
AUSTRIA 
AUSTRALIA 
AZORES 
BAHAMAS 
BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 
BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNE 
BRIT. SOMALILAND 
BURMA 
ANADA 
CEYLON 
CHILE 
CHINA 
COLOMBIA 


are in use in the 


Perkins produced over 4,500,000 
brake horsepower in light, hig! 
speed diesel engines 1955. 70 

>t world 


of this ou € 


markets— where Perkins Diesels 


The heavy export units you set the world standa 


produce may be the finest of their up to 120 B.H.P 


kind. But unless you can guarantee 
adequate service and parts facilities on 
a world-wide scale for the diesel engines INDO 


that power those units, world markets may be hesitant to buy them. RAQ ra 
JAPAN 
That is why F. Perkins Ltd. believe they can help you sell more LIBERIA 
export machinery. Perkins not only make a complete line of high speed, CD EBGUAS 
light weight diesel engines—they have sales, service and parts a 
outlets in 106 countries as well! (See list on this page) ooo 
MAURITIUS 
a . . MEXICO 
Also, these versatile engines are available to specifications of your own MOROCCO E 
‘ * " " o e )4 1QU 
engineering department. Deliveries can be made from Sterling sources to you or NEW GUINEA 
direct to your overseas branches or distributors. NICARAGUA 
NORTH RHODES 
. ° . . . " NORWAY 
Perkins maintain an engineering staff in Toronto, Canada to work with your NYASALAN 
` . PAKIS 
company. Simply phone them. They will fly down to discuss applications with you. PALESTINE 


PANAMA 


Prototype installations can be made at Toronto or at your plant. PARAGUAY 


Make sure of expert diesel service and availability of engine parts for all vour export 
units . . . cut shipping costs and assembly headaches . . . 


call Perkins Toronto Office today. 
f | 


F. PERKINS (CANADA) LTD. 
wholly owned subsidiary of 
F. Perkins Ltd., Peterborough, England 


JNION S. AFRICA 

JRUGUAY 

NITED KINGDOM 
A 





Stainless Steel sells and re-sells! 


The Stainless Steel trim, molding and vital 
parts that add style and beauty to a car, inside and 


out, are features that help make the sale. 


Stainless Stee] has wide customer acceptance. 
It's easy to clean and keep clean. It's a tough, solid 
metal that will not corrode or dent and stands 


up to gravel, ice, salt and water. 
The finish never fades and parts are easy to 
replace. Stainless Steel lasts the life of the car. It 


sells in a new car and it re-sells in a used car. 


McLourH 


STAINLESS 


OTEEL 


for automobiles 


Mc Lo UTH STEE L C ORPORATION, Detroit, Michigan, Manufacturers of Stainless and Carbon Steels 
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7575 smaller than 


comparable connectors 


Where space and weight are at a premium, 
GLENNITE® C-21 Subminiature Connectors can 
cut your design problem down to size without 


sacrificing performance and quality 


These multi-pin connectors have thousands of 
applications in subminiature electronic 
equipment particularly in aircraft and missiles 

In addition to small size (.56" diameter, 1 

length) and light weight (6 grams), their free 
floating pins and protective provision for cable 
coiling insures complete freedom from cable 
shock or tension transmission. Hermetically sealed 


units may be supplied on special request 


Matching GLENNITE C-21 Cables, engineered 

for use with C-21 Connectors, meet your most 
exacting miniaturization requirements and are 
available for standard or high temperature 


applications 


If your project demands miniature equipment, 
you'll make a better connection with GLENNITE 
C-21 Connectors and Cables. And if you have a 
technical problem that needs outside assistance, 
it's immediately available from our field 


representative without obligation 


ACTUAL. SIZE 


«c uU LT Oo N 


INDUSTRIES INC 


METUCHEN, NEW JERSEY 


CULTOM imavftt$ vc 


(vni 
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New Parts and Materials continued 


are available. Miller Dial & Name 
Plate Co., 4400 N. Temple City 
Blvd., El Monte, Calif. 


For more information 
Circle 96, inside back cover 


Single Tooth Cutting 


Se 


Oversize Rollers 


Standard Rollers 


Which Sprocket will live longer? srat moor 


\ vertical solid shaft motor, 


forming to dimensional standards 


Here is double pitch chain applied on both a single e ait Be NEREA 
e Cccntiv adopted D 

and double duty tooth form sprocket. The single hadia tem 1 to $0 ten 

. . * " : P " E : : t 

duty sprocket is necessary for use with double pitch soon be available up t 


chains using oversize rollers. The double duty Electrical Motors Inc., Box 2058 Ter 
° . " r — di ; y nad i ] 
sprocket used with double pitch chain having stand- minal Annex, Los Angeles 5+, Calif 


For more information 


ard diameter rollers, has another ‘life’ by simply iilo Of. Indie Bodl amid 
moving the chain up one tooth after it is worn in 

its first position. Double duty cutting in many cases, 

doubles the life expectancy of a sprocket. 


FREE ACME CHAIN TEXT! Find infor- 
mation like this and plenty of other chain 
facts in the Acme Chain catalog. Packed 
with information and data on chain and 
sprocket application. Free to engineers 
upon request. 76 pages of tables and dia- 
grams for ready reference. Write ACME 
CHAIN CORP., Dept. IF, Holyoke, Mass. 


ACME chains and sprockets 
ore of unexcelled quality 
. . available from distri- a » Ma , » 
butors oll over the U.S.A. Rota ry Actuatot 
end Conade. Contact 
yours, or write directly Ihe actuator is a self-contained 
fo vs. 


e $ power unit designed to operate on 


Coll Holyoke JE 2-9458 Ü HO alr, gas, water or oil pressure It de 
LYOKE 


livers a fast and positive rotary motion 
MASSACHUSETTS P d positi ' iotk 


(Continued on page 328) 
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In 
American Tractor’s 


Terraloaders... 


Watch the operator of an American Tractor TERRA- 
LOADER drive the bucket deep into a pile of rubble... 
see the ease and speed with which the hydraulically 
operated bucket lifts its brimming load... and you 
can’t help but marvel that a piece of equipment can 
withstand such day-after-day abuse. 

One small, but important, factor in Terraloader’s 
fine performance is the WEBSTER Type HC hydraulic 
pump. 

The ability of this pump to resist shock, its 
speed of response, its compact size and its rugged 
dependability, make it the ideal unit for such appli- 
cations. 

The Type HC is just one of a complete line of 
more than 100 WEBSTER hydraulic pumps and motors. 
Pumps range in capacity from 1/5 to 30 gpm, at pres- 
sures up to 1500 psi and speeds to 3600 rpm. Motors 
range up to 20 hp at 2000 rpm. Select from these the 
type that fits your needs with full assurance of fine 
performance and modest cost. 
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OILHYDRAULICS DIVISION 
WEBSTER jy] ELECTRIC 


RACINE |MAM| WISCONSIN 


FREE 12-PAGE CATALOG 


contains complete information on 
WEBSTER'S complete line of over 100 differe nt 
positive displacement gear-type pumps and 
fluid motors. Write for your free copy today. 


WEBSTER ELECTRIC COMPANY 
Racine, Wisconsin 


Please forward a copy of Bulletin H3A1. 
Name... 
po — ——————— 
CDa 
Street nis 
City, Zone & State 





DIE CASTING REPORT 


REAR VIEW 
MIRROR 


High production of the “Pace- 
setter” mirror by Yankee Metal 
Products called for exacting 
quality control. Precision engi- 
neering skill and 40 years die- 
casting experience met the chal- 
lenge, helped Yankee meet the 


demand. 


ASSEMBLY FOR AUTO GRILLE 


It’s the smart Nash Rambler, 
of course. And these are good 
size zinc die castings made in 
our Cleveland plant. Grille 
weighs about 8 lbs., bar 41⁄2 
Ibs.,, and headlamp rims 1 Ib. 
each. Precision engineers de- 
sign dies to achieve superior 
surface smoothness. Cored 
holes save assembly time and 
speed production. 


RANGE, WASHER, 
AND DRYER 
CONTROL PANELS 


Clear reproduction of lettering, 
smooth plating and painting sur- 
faces are only two of the reasons 
for selecting die-castings for these 
thin walled zinc bezels. In addi- 
tion, integral die-cast studs and 
bosses help lower assembly costs. 
Lengths run up to 40”. Finishes 
available at our Kalamazoo or 
Syracuse plants include all types 
and combinations of plating and 
painting. 


If your company is seeking methods of lower- 
ing unit costs, improving design, cutting 
assembly and machining time — investigate 
aluminum, magnesium or zinc die casting. 
Call in a Precision engineer — for Precision 
offers a full scale integrated service from 
conception of design to finished product. 
Write for a copy of "Die-Castings Unlimited". 
Address the company at: 191 Walnut Street, 
Fayetteville, N. Y. 


PRECISION CASTINGS CO. 


A DIVISION Or HARSCO Corporation 


FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. — NEW YORK, N. Y 
CHICAGO, ILL. — CLEVELAND, OHIO — KALAMAZOO, MICH. 
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Now- 


from the makers 


of precision 


aircraft switches... wm 
E ee 
LONGER LIFE 5 


(150,000 operations, elec. and mech.) 


DIRECT INTERCHANGEABILITY 


(Meets AN 3234 Specifications) SERIES F2 BASIC SWITCH 


ACCURATE REPEATABILITY 23: S — 


F2-2: Single Pole, Normally Open 
LOW COST F2-1; Single Pole, Normally Closed 


The new Electro-Snap F2 Series snap action 

switches are extra-compact with extremely high 

electrical capacity for their size. Mechanical and 

electrical life at 1/32" overtravel is 150,000 op- 

erations, minimum, with accurate repeatability 

and constant stability of tolerances. Self-aligning Durable case of special plastic gives the 
springs provide contact wiping action rare in a switch an ambient temperature rating of 
switch of this size. —100° to +275° F.* Available, at low 
cost, in three basi models with a wide 
selection of actuators. 


E L E c T R Oo - S N E P *Available with —100° +350° rating 


SWITCH AND MFG. CO. 


Write for Data Sheet FX 


246 West Leke Street, Chicago, Ill 


OPERATING CHARACTERISTICS TOP VIEW , | - (3) 4-40 Round HEAD 
Electrical Rating - SCREWS & LOCKWASHERS 

10 AMPS; IND. -+ RES 

30 V.D.C. 110/250 V.A.C. 

(RATING FOR AIRBORNE APPLICATION; 

6 AMP 30 V.D.C. INDUC 
Operating Force.... .. 7 to 12 o2, 
Reset Force... a . » 4 oz. Min 
Pretravel ...... ‘ .. 3/64 Max. 
Movement Differential...... , . 0117 = 00S 
Overtravel 1/32 Min : inico 

CEN > 


—1 


13 | 
~ -s 
32 

SIDE VIEW 


e ~—150 
aS 


57g2-0'5 
OPER. POINT 


MODERN DESIGN 
IN A COMPLETE LINE 


F SWITCHES T 
9 SUB-MINIATURE MULTI-POLE ONE-WAY LIMIT HERMETICALLY-SEALED 
SWITCH SWITCHES SWITCH LIMIT SWITCHES 
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New Parts and Materials continued 
by means of a piston and internal 
helix. Some of the present applica- 


E tions include indexing, positioning, 

AS A RHINO/ transfer mechanism, valve actuating, 
ratchets, gate opening, cam actions, 
power takeoffs. 

[he actuator can be stopped at 
any point in the rotation cycle, and 
held there indefinitely. ‘There is said 
to be no by-pass leakage or pressure 
loss, and because of the unique in 
ternal helix, the work load is firmly 
held in position and cannot back off 
under reverse tension, shock, or vibra 
tion, even if a complete power loss 
occurs, 

Through the use of anti-friction 
thrust bearings it is possible to op 


erate the actuator on pressures trom 


G | | d t . 5 to 500 psi Lhe actuator is being 
enera n US ries built in 


cluding $451 E Yap enn 
FRACTIONAL HP. MOTORS Controls, Inc., 2800 Bernice Road, 


1/40 HP. to 1/1100 HP. Lansing, Ul. 


For more information 
Circle 98, inside back cover 


Ruggedness...the ability to 
"Take it" is a prime factor in 


every GI FRACTIONAL H.P. MOTOR. mar roo 
, Lubricants 
W Ruggedness, longer life and smooth, quiet operation — 


that's why manufacturers for over 25 years have been de- A low viscosity, lead-base gear and 


pending on General Industries 1/40 H.P. to 1/1100 H.P. bearing lubricant for extreme pressure 
motors. They've learned that they can count on high per- ipplications, is difficult to remove 
formance, economy, and prompt, dependable delivery every 
time when they — specify Gl. They like General Industries’ 
free design consultation service, too. Whatever your re- 
quirements are in the fractional hp. field, you'll find that 
it pays to— rely on GI! 


either by gear pressure or gear speed. 
Specifications include the follow 
ing: 115 SSU at 210 F, 1800 SSU at 
100 F. Color is black. Brooks Oil Co., 
)34 Ridge Ave., Pittsburgh 12, Pa. 


For more information 
Circle 99, inside back cover 


eeeeeeeeeeeeeceeee 


MODEL B MODEL A MODEL C i MODEL E 


4-pole,4-coilshaded * 2-pole, shaded pole ; 2-pole, shaded pole : pole, shaded pole 
pole AC Induction ; AC Induction Type * AC Induction Type * AC Induction Type 
Type » e . 


"CITTTITIIITIITIITILIII 
*"99490999249249999499*2*99 


Write for Complete 
Specifications and 
Quantity - Price 


; Quotations! 
MODEL O è MODEL D ° MODEL F 


2-pole Capacitor + &-pole,4-coilshaded ° 2-pole, shaded pole . 
Reversible Type AC * pole AC Induction = AC Induction Type ; 


only (for 6, 12, oF : Type ; : Centrifugal Clutch 

24 volts) ° 9 . 
his clutch self-energizes in the 
normal centrifugal method and also 
in an angle direction, because of a 
tapered pin on which the shoes rest 
(Continued on page 332) 


DEPARTMENT GM * ELYRIA, OHIO 
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Why Design Engineers Prefer 
PHILLIPS «: SCREWS 


IN A MILLION ELECTRICAL RELAYS produced annually 


r 

| "Fey : by the C. P. Clare Co. of Chicago, Phillips head 
N / [iB screws aid product performance as well as produc- 
W j N tion. Clare officials state that Phillips screws, be- 
Y 4] Ae 


sides speeding assemblies and improving product 


ippearance nave the 


" EO 
INCREASED SALES APPEAL is just one benefit credited to Phillips screws 
by Portable Electric Tools, Ini 


Engineer Shoemaker 


prolonged holding power 
vital to efficient rel 


lay Operation. 
prominent Chicago manufacturers 
of this firm says Phillips screws reduce rejects, 
upgrade production, give a tighter bond and add a definite sales ad- 


ACTU 
vantage to our finished products.” a! ^£, 
x 


"D 

x 
-— 
€ 


c» 
7 e 
e 


m 
P 
c REDUCE 

"M Hen 
THE FASTENERS OF T 


ODAY... 
AND OF THE FUTURE 


X marks tbe spot 
the mark of extra quality 


Pledged to highest standards... 


The Phillips Screw manufacturers listed here 
cooperate to turn out a uniformly high stand- 


ard of quality. As sponsors of the Phillips 
is the report from this leading manu- Cross-Recessed-Head 


ippliances they 


“WINDSTREAMER" FANS, made by A. C. Gilbert Co. of New Haven 


Conn., are protected against damage in assembly by the use of Phillips 


head screws. "For tight fit, neat appearance and production efficiency 


Phillips screws are unequalled,” 


trical 


Standards Committee 
adhere to the established dimensional 
standards, gauges, and gauging methods which 
will best serve industry. 


facturer of toys and ele 


Members of Screw Research Association 

! American Screw Company » Atlantic Screw Works, Inc. e The Blake & Johnson Co. e Central Screw Company » Continental Screw Co. 

Elco Tool and Screw Corporation « Great Lakes Screw Corp. » The H. M. Harper Company « The Lamson & Sessions Company « National 

Lock Company « The National Screw & Manufacturing Company « Parker-Kalon Division, General American Transportation Corporation 

Pheoll Manufacturing Co. « Scovill Manufacturing Company « Shakeproof Division Illinois Tool Works » The Southington Hdwe. Mfg. 
Company « Sterling Bolt Company e Universal Screw Company « Wales-Beech Corporation 





d NeW 


NICHOLSON [TW TRAP 


for capacities up to 800 lbs. 


Model N-125 available through 
your local distributor, as well as 
your Nicholson representative, 


ow you ean have all of the operating advantages of Nicholson 
design simplicity and rugged construction in the new, competitively priced 
Model N-125 steam trap for lower capacity applications. 

Like other traps in the Nicholson line . . . it combines a unique thermostatic 
bellows, large orifice, and fast, intermittent valve action to assure effective 
and economical discharge of condensate and air from steam lines and 
equipment. 

The Model N-125 has a maximum discharge capacity of up to 800 lbs. of 
condensate per hour at pressures up to 125 Ibs. It operates on a temperature 
differential of only a very few degrees. Its tight, positive shut-off avoids 


dribbling, leaking, wasting steam 


(1M. NICHOLSON end Tonpa 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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LEADERS IN INDUSTRIAL SAFETY: 


s 


p 


Finishing equipment at Aluminum Company 
of America's new Vancouver, Washington, 
extrusion mill includes two stretchers capa 
ble of exerting up to 75,000 pounds of 
"pull" on extruded shapes. 


One of the things that impresses visitors to Alcoa is the strong emphasis on safety. it isn't surprising, then, 
to find fire-resistant Pydrau! used in Alcoa hydraulic equipment...eliminating a potential source of fire. 


FIRE-RESISTANT PYDRAUL F-9 
CHANGES FIRE ZONES TO SAFETY ZONES 


275 million hours of actual in-use operation Write now for new booklet, “PYDRAUL F-9.’ 
without a single hydraulic fire— proves the safety Organic Chemicals Division, MONSANTO CHEM 
and dependability of fire-resistant Pydraul ICAL COMPANY, Dept. PYD-1, St. Louis, 1, Mo 


hydraulic fluid : 
nd : PYDRAUL F-9—First and Only Hydraulic Fluid 
But Pydraul gives you more than safety. You can Listed by Underwriters' Lab 
be sure of long equipment life with low maintenance On May 31, 1955, Pydraul F-9 became the first 
because Pydraul lubricates like a premium : : reat" 
p fire-resistant hydraulic fluid listed by Underwriters 
petroleum oil. You'll save money on fluid consump pe tee E he E bes "q a n 
tion, too! Pydraul is reclaimable— you can return aboratories. From the Laboratories Service ¢ ard 
I En sho dia is nus pa pen be “The fire hazard of (PYDRAUL) is rated 2 to 3 in 
Spee SO SaO CESO; S S —— accordance with Underwriters' Laboratories, Inc.'s 
Make a quick check of your hydraulic equipment Standard of Classification in which Ether rates 100 
calculate vour fire risk if it's close to hot metal, Gasoline rates 90-100, Alcohol (ethyl) rates 60-70 
electrical contacts, open flame or other heat sources Kerosene (100^ F. flash) rates 30-40, and Paraffin 
l'hen talk to a Monsanto representative. He will oil rates 10-20.” See Underwriters’ Laboratories 
show you how easy it is to convert to Pydraul Inc.’s guide No. 540 18, File MH6049 
giving you a future of positive safety from hydraulic PYDRAUL: Reg: U.S. Pa 
fires at low cost per year 


PYDRAUL MEANS: 
Fire Resistance No Corrosion 
Excellent Lubricity Re-use, Again and Again 


High Stability ; MONSANTO 


WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU 
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New Parts and Materials continued 


Engineering News from Lr Thermostat 


^s the shoe moves out with centrifugal 

force, the power taper pin forces the 

T shoe tighter against the drum through 

FOR AIRCRAFT lever action. Two types of force arc 
involved, centrifugal and lever. 

Both shoes move out with equal 

centrifugal force and engage simul 


incously with the same effort on the 


S drum wall lhe strength of the 
FOR INSTRUMENTATION 1 springs may be varied to provide dif 


ferent engaging speeds. Shoes float 


' 


in all directions + deg, permitting 
automati idjustment for any mis 


i ' 
alignment in shafts when used as a 


lutch coupling E-Z Machine and 
FOR MINIATURIZATION Works, Beloit, Wis 


For more information 
Circle 100, inside back cover 


MINIATURE BELLOWS FOR 
INSTRUMENTS and AIRCRAFT 


Save space and weight in instrument and aircraft design. 
Specify small-diameter seamless metal bellows. Bridgeport 
Thermostat’s specialized experience in 
bellows engineering provides these 
tiny units as small as 4%” and 5%” 
diameter, and in a wide range of 


characteristics and metals. 


BELLOWS ASSEMBLIES 
Practical savings in time, trouble and 
money can be made by buying com- 
plete bellows assemblies . . . let Bridge- 
port Thermostat show you how. r ed powi t w. Potentiometer 


ide a resistance range 
milliohm. Standard 


per cent tolerance, 


ire n ilabk 
n of the shaft is 
Shaft torque is 6 1n 


Y | e ` > deg k i | torg 
CONTROLS COMPANY . er cnt max 
Mr. Controls viatiol ju per cent 


Vt re a ble in round, 
BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. t or screwdriver slotted styles of 


iOng 


Send me the Bridgeport bellows data checked below: Dept. RP-125) me p» 'tentiometer 

imbient tempera 

C to 125 C. Dale 
Columbus, Neb 


For more information 


rà 


C] Full details on new, small-diameter bellows 


-] Bellows Engineering Catalog 


Circle 101, inside back cover 


NAME 


COMPANY Rotary A ctuated Switch 


ADDRESS. 


[his is a hermetically sealed switch 
that is said to have a leak rate of less 


em than 1 micron per cu ft per hr. It 


gem pm p ee 


— — — — 9 mom (Continued on page 336) 
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Araldite 
First in Epoxies 


Wherever great strength with light weight, excel- 
lent electrical properties, chemical resistance, and 
an ability to adhere to almost every kind of surface 
are needed, Araldite “Double Check’* Epoxy 
Resins are ready to step in with this unbeatable 
combination of properties unavailable before in one 
class of basic resins. Results? Case histories like 
these to point the way to advance your own 
engineering planning and stream-line production 
with overall savings in time and money that will bring 
the all-important “plus” to your profit picture! 


SLASHES TOOLING COSTS UP TO 40%! 

This die for the forming of airplane part shown is fabri- 
cated with a 4” facing of Epoxy Resin over a rough 
kirksite casting. Time formerly spent on grinding with a 
blue block is eliminated, and tooling costs are slashed 
up to 40%. 

Formulator: Furane Plastics, Inc. 

Customer: Lockheed Aircraft Corp. 


LOW COST RETREAD REDEEMS COSTLY DIES! 
Details of worn dies, which would cost thousands of dol- 
lars to reclaim by former methods, are easily refaced and 
put back into use by casting Epoxy Resin against a pat- 
tern, or actual part. Male punch is faced with a flexible 
Epoxy formulation. 

Formulator: Rezolin, Inc. 

Customer: R. Wallace & Sons Mfg., Co. 


The Technical Services of Ciba's Plastic Division 
are the finest in their field. For full information on 
how Ciba Araldite Epoxies lead to product 
development and production improvements, write... 


[sy 


eee ee eee 


CIBA COMPANY INC., Plastics Division 


627 Greenwich St, New York 14, N. Y. 
i Please send me full information on CIBA Epoxy Res 
{Ciba Araldite Epoxy Resins come with the assurance x O Tooling O Structural Laminates Surface Coatings 
that they have met not only our rigid PRODUCTION O Electrical O Hi-Strength Adhesives Plastic Body Solders 
quality control standards but the specific APPLICA- 


i TIONAL requirements of the user as well NAME. 


Ciba produces basic resins only which are formulated 
P " DENN Lets di Mun Mamm Adiiii ne: 


? for intermediate and end uses by accredited formulators 


ADDRESS 





CITY 


ka G——— € cumme some EN AE e e a rc cre 





QUICK QUIZ on a versatile 


material that's loaded with ideas 


Question: I'm thinking of a unique, low-cost engineer 
ing material. What is it?" 


Lineman: "Is it used in circuit breakers (arc chutes 
and lightning arrestors because of its high arc resistance 
—and because it is easy to machine or form?" 


Athlete: "Is it easily formed and deep drawn to make 
safe, shockproof helmet crowns, and other lightweight 
protective guards that withstand repeated hard blows 
without damage?" 


Weldor: “Do you find it in weldors’ helmets and elec- 
trode holders because it’s light yet tough: won't crack, 
dent or break? Does it have high insulating values even 
in thin sections?" 


Housewife: "Is this the material that makes my 
clothes hamper light and strong, with beautiful colors 
that won't wear off?" 


Answer: "The answer to all of your questions is Y ES. 
You're thinking of National Vulcanized Fibre—the 
across-the-board engineering material of a thousand 
uses." 


Here's help for you— Write for our 20-page booklet “Vulcanized 
Fibre in Industry." Free of course. Address Dept. H-9 


NATIONAL 


VULCANIZED FIBRE CO. 
WILMINGTON 99, DELAWARE 
In Canada: National Fibre Company of Canada, Ltd., Toronto 3, Ontario 
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HANNA 
CYLINDERS 


There is a complete line 
of Hanna Cylinders to suit 
all requirements of size 
and mounting n ca- 
pacities up to 250 psi tor 
low pressure air or hy- 
draulic operation, and up 
to 1500 psi hydraulic 


for Dependable Fluid Power 


and Reliable Controls HANNA 
VALVES 


Designed to assure most 
efticient control, there 
are many types and sizes 
of Hanna Valves avail- 
able for hand, foot and 
electric operation, for au- 

te and speed 


It may not take over half a century to design "standard" Hanna cylinder or valve to suit 
and build a superior line of cylinders and valves your ''special" jobs. 
. . » but the experience a company compounds * A plant engineering staff that backs a nation- 
in that time surely helps. Hanna has that wide regional engineering-sales organization to 
background. help you quickly solve difficult problems—and 
to follow through on all your *needed now" 
requirements. Many Hanna Representatives 
stock the standard sizes and types of Hanna 
Products—the Hanna Plant,of course, does, too. 
Whether you need cylinders and controls for 
equipment that is for resale, or for your own 
plant use . . . call or write your Hanna Repre- 
sentative (see classified telephone directory or 
e A line so complete that you can specify a Thomas’ Register) or write us direct. 


Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS ...VALVES. 
Elston Avenue, Chicago 22, Illinois 


What does it mean to You, today — in terms 
of cylinders and control valves? — Basically 
these important things: 


* Products designed and manufactured to the 
very highest standards of performance . .. 
not built down to a price—although they are 
competitive. 
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| New Parts and Materials continued 


! Introducing | | 


EPL TICE A Sa -o o aec a 


Another 
. NICKELOID 


First! 


has a temperature rang 100 I 


~~ 
to 3l 


Here's what Bakekote is [he device is capable of being 


wired  externall from ngle-pole, 


> . ; è . | o row ) uble-po ( | 
Bakekote is the Nickeloid family trademark for a revolutionary new single-throw to double-pole, double 


baked synthetic protective coating for Nickeloid pre-finished metals, in throw, four cir t. This means four 


copper and brass finishes. It contains one of the newest thermosetting isolated circuit n be switched at 
resins with film properties far superior to regular lacquer and most other one actuation (ty 1 mall open and 
synthetics on the market: maximum gloss, hardness, adhesion. flexibility, two normallv clos lectro Snap 
chemical resistance, abrasion resistance. The clear Bakekote film is Switch & Mf t218 W. Lake 
applied to Nickeloid Metals by spray or pressure, then baked and cured St.. Chicago 

(not just air-dried) with intense heat. There is no comparable product T For more information 
on the market today. Circle 102, inside back cover 


RIGIDLY TESTED and PROVEN 


Embossed Sheet Metal 


Six embossed metal patterns are 


now available on all non-ferrous and 


certain ferrous alloys. Patterns ar 


wailable in thicknesses ranging from 
0.012 to 0.040 in. Perforations avail 


Flexibility Excellent Adherence No Peeling ible. Furnished in anodized, la 


quered and plated finishes, or un 
A stamped pan, severely A canister lid, stamped without Seamed canister bodies are finished De pt 10. Croname, In , 
drawn shows no evidence of a draw ring, has perfect adher- formed with no lifting or Mere . 
lifting or cracking. ence even on the wrinkled flange. peeling of the Bakekote film. 370] N vel ood Ave., Chicago 


13, Ill 
For more information 
Circle 103, inside back cover 


where you can use Bakekote 


^ ^ à *. i y * 
A tough, adherent, elastic film, Bakekote coated Remote Indicating and 


metal can be drawn, press formed, stamped, roll Mechanical Counter 
formed and seamed with no fear that the coating 
will peel, crack or flake. It's the ideal protected cop- 
per or brass finish for door hardware, switch plates, i 
knob inlays, light fixtures, bezel plates, housewares, use with remote indication and con 
trol shaft position, telemetering by 


These counters are designed for 


Greater Salt Spray Resistance Write for Details 


Actual photo of results from 48 hr. punching equipment, remote ¢ ontrol 
salt spray test on. pre-plated Cop- 


per Steel shows Bakekote (right) NICKELOID METALS of communications: equipment and 


provides 80% to 90% better re« A IS components of anak g and digital 


sistance than regular lacquer ` 
finish (left). - ees sc servo svstems Counters are rated 


for continuous duty at 1000 rpm to 


AMERICAN NICKELOID COMPANY 2000 rpm intermittent duty. Life 


without maintenance is said to exceed 


PERU 4, ILLINOIS (Continued on page 340) 


radio link, direct readout to card 
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The Boom in Production Putting On Pressure  .- 
for More and More Drawings and Prints? 


MOK: the Time to Get Your New 
Modern BRUNING Copyflex Machine! 


Two Great New Models for the 
Large Or Small Engineering Department! 


If your company, like most others, is gearing up for greater-than- 
ever production, it will mean more pressure on your drafting room for 
engineering drawings and prints. You couldn’t pick a better time to 
get a new modern reproduction machine. And you couldn’t make a 
wiser choice than efficient, trouble-free Copyflex. 

In just the last year, Bruning has introduced five new advanced 
machine models, two of which are shown here. These machines cover 
the reproduction needs of engineering departments, from the smallest 
to the largest. They offer you the famous problem-free installation 
and operation of Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an electrical connec- 
tion. They bring you faster reproduction and a host of operator 
conveniences that will help you boost drafting room output, keep 
costs at a minimum. 


Now is the time to act. Mail the coupon below. You will be glad 
you did. 


New Copyflex Model 300. An all-new, low- 
cost tabletop model offering 30-inch printing 
width, up to 9 f.p.m. mechanical speed, 110 
volt operation. Brings the advantages of ‘‘in- 
side" reproduction within the reach of the 
smallest engineering department. Enables 
the largest company to supplement, econom- 
ically, its reproduction center with addi- 
tional, strategically located model 300's. 


New Copyflex Model 500. A new, fast, heavy- 
volume machine offering top mechanical speed 
of 40 f.p.m., 46-inch printing width, automatic 
separation, front or rear delivery, automatic 
stacking, and a host of other advanced features. 


i n 
E: Charles Bruning Company, Inc., Dept. 93-0 
BR UNING 4700 Montrose Ave., Chicago 41, Illinois 
Please send me information on Copyflex process and 
Best Process! Best Machines! yo Model 500 Model 300. 
Best Selection of Materials! 
Name » ü 


Company 


Specialists in Copying Since 1897 
CHARLES BRUNING COMPANY, INCORPORATED Actress 


4700 MONTROSE AVENUE » CHICAGO 41, ILLINOIS City - County 
In Canada: Charles Bruning Co. (Canada) Ltd., 125 Church St., Toronto ], Ontario ics 
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showing simplicity of design, ruggedness of con- 
struction, and the high quality of fabricated parts 


A cutaway view of a National Torque Converter, | 
= = 


m 


It’s rugeed...it’s durable...it's dependable... 


it’s a NATIONAL Torque Converter 


The simple, rugged design of National Torque Con- 
verters offers many unique features. 

Converter is easy to install. 

Equipment service life is prolonged. 

Maintenance of equipment and torque coriverter is 
at a minimum, even in the roughest, toughest indus- 
trial service. 

Meets the most rugged demands of practically every 
heavy-duty application—oil drilling rigs, excavating, 
earth-handling, mining, logging and similar equipment. 

In addition, precision fabrication provides uniform 
high efficiency permitting standardization of National 


Torque Converter on your equipment with assurance 
of uniform top performance. 

And you have a choice of 6 basic hydraulic circuit 
sizes, each with a range of input ratings, to permit 
exact matching of torque converter to engines of 100 to 
1000 horsepower. 

National engineers will gladly work with your de- 
signers to arrive at the correct size and capacity of 
National Torque Converter for the specific power-speed 
characteristics of your equipment. Why not call on 
us today? 

A copy of Bulletin No. 468, descriptive of National 
Torque Converters, is available on request. 


THE NATIONAL SUPPLY COMPANY 


INDUSTRIAL PRODUCTS DIVISION 
Two Gateway Center, Pittsburgh 22, Pa. 


Pace-setters in the progress of 


industrial power transmission 





uiet, long-life, high-efficiency rotary pumps for 

very industrial application . . . all thoroughly pre- 

sted for handling alcohol, asphalt, brines, caustics, 

1emicals, dyes, fruit juices, gasoline, greases, 

cquer, oils, starch, sulphuric acid and other prod- 

‘ts of varying weights and viscosities. These five 

umps will efficiently handle all: 

SERIES A—Standard Duty High and Low Speeds—for 
operating pressures under 125 psi. 

SERIES B—Standard UL Approved—for pumping hazard- 
ous liquids. 

SERIES C—Rugged Duty Packed—for medium or high 
viscosities at operating pressures up to 200 psi 

SERIES D—Rugged Duty Sealed—for liquefied gases and 


other fluids of very light viscosity. 


SERIES E—Rugged Duty Steam Jacketed—with steam 
jacket, for high viscosities 


hese new Wayne Pumps give positive action and 
gher volumetric efficiency. Have only two moving 
wts—the driver rotor precisely balanced in the 
sing, and the idler— with Wayne's exclusive roll- 
g gear circular tooth design. With a Wayne you 
n pump .the same GPM with smaller, lighter- 
sight unit. 


THE WAYNE PUMP COMPANY 


Industrial Division * FORT WAYNE, INDIANA 


X, 


Y K © JO- 


" 


POSITIVE DISPLACEMENT 
DESIGN 


l. Liquid is drawn into pump by suction created 
when pumping elements are disengaged. 


2. Crescent acts as valve, preventing backflow. 


3. Fluid is forced out discharge port as pumping 
elements re-engage. 
-— NW 


iet. 
A 


Send this coupon for FREE new and 
novel PUMP Selector Guide 


Bee 
as -7 eam me Lk å 


THE WAYNE PUMP COMPANY | 
Ind. Div.» FORT WAYNE, INDIANA J 


Please send my free copy of new "Pump Selector Guide." 


Y k z AY 
Id (y ( PUMP SELECTOR GUIDE 


N 
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COMPANY 
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ADDRESS. 
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SEALING COMPOUNDS based on ‘‘Thioko 


electrical )nnectors from d 


I 


malfunctioning 


POTTING ELECTRICAL CONNECTORS 
WITH “THIOKOL” LIQUID POLYMERS 


Liquid Polymers safeguard the 


Minnesota Mining & 


Flowable synthetic rubber guards against corrosion, fouling 


Electrical connectors are sealed 
against moisture, solvents and contamina 
tion with new potting compounds based 
on “Thiokol” Liquid Polymers 

These compounds come in paste form 
and are pressure-flowed into voids around 
components or wiring 
temperatures to tough, resilient 
with good dielectric properties. Their ex 
cellent adhesion to metal, glass and plastic 
maintains a tight seal despite severe vibra 
tion and temperature cycling 

Compounds based on “Thiokol” Liquid 
Polymers are widely used for critical seal 
ing applications such as aircraft connec 
tors and guided missile components. In 


now 


They cure at room 
rubber 


recent tests of various types of aircraft 
potting compounds, those based on Liquid 
Polymers were found far superior to all 
others 

“Thiokol” Liquid Polymers, the 


bas 


“Thiokol” Liquid Polymers provide: 


e Room temperature cures 

e Lower shrinkage 
Good dielectric properties 
Resistance to solvents, oils 
Excellent adhesive properties 
Low temperature flexibility 
Good tensile and tear strength 
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for these compounds, are synthetic rub- 
bers in liquid form that cure to solid 
rubbers without shrinkage at normal work 
ing temperatures. Once cured, they remain 
firm and rubbery at temperatures from 


65° below to 275° above zero 


Many uses for polymers 


Besides sealing electrical connectors 
“Thiokol” Liquid Polymers are now used 
in making poured-in-place gaskets, sealing 
aircraft cabins and wing tanks, impreg 
nating leather, casting molds, patterns and 
printers’ rolls, and in weatherproofing 
buildings. They are constantly 
problems in product 


solving 
new development 
and design 

Perhaps “Thiokol” Liquid Polymers 
can fill some of your product needs. For 
informative, illustrated brochure, write 
IHIOKOL CHEMICAL CORPORATION, 784 
NORTH CLINTON AVE., TRENTON 7, N.J 
In Canada: Naugatuck Chemicals Division, 
Dominion Rubber Co., Elmira, Ontario 

(Thiokol Chemical Corporation sup 
plies “Thiokol” Liquid Polymer as a raw 
material. Sources of suitable compounds 
will be supplied on request. ) 


Vhioko€ 


PIONEER MANUFACTURERS OF 
SYNTHETIC RUBBER 


Product Engineering 


Parts and Materials continued 


S1ze 1S 
ind five-digit 
spectively. Anatran Corp., 
California St., Pasadena, Calif 


For more information 
Circle 104 


50 million count 12 and 23 
units, T€ 


165 ] 


in. for three 


inside back cover 


Electronic 
Counter-Controller 


11 
[hese de lly count 
ind control up to ] million 
Fiy odels, ranging from two to six 


opel ition or 


event 


rate ides Wl 
ictivate an alari er a pre-s lected 
total Any 


electrical, m optical event 


count reached 


which can be rted into electrical 


im] ulse > 


troll d 


version 


can ounted ind con 
Device fect this 


magneti 


con 


ma 
1 


ible trans 


temperature, 


ty leration 


VCIOL 


di pl cement 


Measurements € orp., 5528 
Hollywood, Calif 


For more information 
Circle 105, inside back cover 


Computer 


Vineland Ave., N 


Oxidation-Hardenable 
Silver Alloy 


[he allo: 1 silver-magnesium 


nickel composition, normally consist 
ing 


is ¢ isily 


of about 99.53 per cent silver. It 
worked while soft and then 


(Continued on page 344) 
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whether 
you 


think 
* 
in terms The crankshaft is the backbone of the piston- 


type engine. Illustrated above is the crankshaft 
forging for the most powerful piston-type air- 
0 craft engine ever produced. 


Horsepower 


The history of W J man-Gordon's At the bottom left is a turbine disc forging made 

contribution to aircraft progress from high density heat resisting alloy, and 

dates from the incepaon next to it is a titanium compressor wheel 

, of the flying machine . forging for two of the most powerful jet engines 

[he jet age is now calling yet produced. , 
on the unparalleled resources N 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical knew-how in the industry. 
Larger and more intricate 
forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 
there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM è MAGNESIUM è STEEL è> TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS * ` DETROIT, MICHIGAN 
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Quick facts for those who apply and specify electric motors 


Installation Facility: Bonus Value in Motors 


1 


When you specify electric motors, do 
you consider their “installation facility 

the ease and freedom from difficulties 
with which motors can be put in use? 
It's a bonus value that can cut costs in 
vour final assembly or in vour custom 
ers plant (wherever the motors are 
installed). 


Steel Feet, Steel Frames 
Take Punishment Best 


Howell Series 100 motors, with the new, 
smaller dimensions, have heavy steel 
feet welded to die-formed steel frames 
No cracking ol cast iron frame or 
mounting foot here. When a workman 
drops a motor down too hard, o1 ipplies 
that last excess twist of a wrench to a 
mounting bolt, Howell's tough steel 
{frame and mounting feet can take it 


Howell's steel frame construction does 


much to avoid the delay and expense Resilient steel feet of Howell motors take any kind of stress during installation. Pads are 


of motor replacements at the time of ground flat after stator assembly to insure perfect mounting alignment. 


final machine assembly. 


Position-Identified Leads 
Insure Correct Wiring 


Leads on Howell Series 100 Motors are 
designated on the nameplate by thei 
positions at the entrance to the conduit 
box. Each position is identified by an 
easily read, raised numeral on the neo 
prene lead block that seals the entrance 
from the motor There are no tags 
strips or clips to become lost or 
illegible. 


Howell lead identification not only 
speeds the original installation, it's 
permanent for easy re-installation, at 
any time during these motors’ long 
working lif« 


Interchangeable 
TEFC and Open Motors 


Howell leads are permanently identified where they 
enter box from motor. Note time-saving, integral 
threaded nipple and easy four-way rotation of box to 
take conduit from any direction. 


Get the details on all the bonus features of Howell 
Series 100 Motors — Write for Bulletin N-100-R 


Totally enclosed fan cooled and open N 
type motors in Howell's Series 100 have \ 
the same diameter and mounting J 


dimensions. This simplifies space alloca- 


t Li n cl t s19 & € 
tion in your machine designs and al HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 
lows quick easy substitution of one 


type for the other in the field. PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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M 
Four /” 


Four? That’s right. Look closely, 
you'll notice this little golfer represents 
all four of the services available to 
designers from Sylvania's Parts 
Division: (1) Custom-molded plastics; 
(2) Plated, clad and alloy wire; (3) Metal 
stampings; (4) Electronic components. 


Au of these parts were supplied in quantity 
to just one major manufacturer during the 
past year. On many of these items, Sylvania 
representatives were called in for consultation 
before parts designs were finalized. Suggestions 
from an experienced parts producer can 

often reduce costs, increase efficiency, and 
assure more uniform production in high 
volume items. 


Manufacturers who insist on the 
highest degree of quality and efficiency 
can find Sylvania's 4-way service 
extremely helpful. For complete 
details write for the “Portfolio 
of 4-way Service to Designers." 
Address Dept. J33S. 


g PARTS DIVISION 
Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


4-way 


METAL ELECTRONIC service 
STAMPINOS COMPONENTS from 


one source 
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New Parts and Materials continued 


irreversibly hardened by heating in 
peacanscee ir. Once hardened, the alloy is 
highly resistant to softening, has a low 
creep rate, and for all practical pui 
poses does not anneal at elevated 

temperature. 
Dual Pressure Recorder Employs In oxidation-hardened condition, 
the tensile properties at room tem 
j £ yerature are similar to those of hard 
Open Frame Bellows Elements at ais aden Aen, MR 
vated temperatures, the hot hardness 
and strength is considerably better 
than those of hard-rolled silver-copper 
illoys. Hardened parts of the silver 
illoy can be brazed in air without 
danger of annealing, using silver braz 
ing alloys and an active paste flux; it 
can also be soft-soldered. Corrosion 
resistance is similar to that of fine 
silver; resistance to salt corrosion 1s 
excellent since the allov contains no 

Opper. 

Ihe air-hardenable silver alloy is 
supplied in a variety of forms: as 
strip, up to 10 in. wide and down to 
0.002 in. thick; as rod, up to 1 in. 
dia; as wire, down to 0.015 in dia; 
ind as tubing to special order. Handy 
& Harman, 82 Fulton St., New York 
38. N. Y. 

For more information 
Circle 106, inside back cover 


In one of its lines of pressure recording in- 
struments, Fischer & Porter Co. utilizes 
open frame bellows elements to measure 


ASK FOR THE FLEXON gauge pressure and/or vacuum. 


BELLOWS DESIGN GUIDE hese elements consist of a bellows 
: mounted on a rigid stainless steel mount- 


ing frame. The schematic drawing above 
shows the operating principle. The heart 
of the element is a Flexon bellows. Like 
all Flexon Bellows, these are cost engi 
neered. Flexonics engineers who know and 
understand controls develop bellows 
matched to the instrument in which they 
will be used. Charging media, end fittings, 
materials, etc. are selected to fill all the 
needs of the instrument at minimum cost 
We would like the opportunity to ex- 
amine your requirements in bellows for 
instruments and controls. We may be 
able to show you the way to lower costs. 
Send an outline of your requirements 


See us at the Instrument Show—Booth 1609-10 In-Line Speed Reducer 


a p i 
Flexonic his control shaft speed reducer is 
Y uO LZ AAS / 


designed for adjustment and control 
FLEXON BELLOWS 


DIVISION of indicator or circuit functions of 
( l A i | | ^ electronic and mechanical apparatus 
18 , 1351 $. THIRD AVENUE, MAYWOOD, ILLINOIS 


Service ant 


Speed reduction is obtained from th« 


} 


acked by over 54 years FORMERLY CHICAGO METAL HOSE CORPORATION differential-planetary rotation of pre 


ERIT Manufacturers of flexible metal hose and conduit, expansion cision ball bearings Ihe units are 
joints, metallic bellows and assemblies of these components completely enclosed and are said to be 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario (Continued on page 347) 
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This w (T! 
ONE POINT of CONTROL 
for ANY APPLICATION 


with the 


COMPARE 
2-SPEED REVERSING LATHE 


olving spindle motor, coolant motor, brake 
d a “Safe” position. 


E | | © 
( N 


agnetic Units 
Push Buttons 


1 UNITS... 


THE SIMPLE 


COMPARE 
A DRY CLEANING MACHINE 


involving fan, pump, washing and extractor 
motors and "Automatic" and "Off" positions. 


6 Magnetic Units 
1 Timer 
14 Push Buttons 


© 


“PPS” 
3 Magnetic Units 
1 Timer 


1 “PPS” Switch 


16 UNITS 


ANSWER 


SAVED 


SWITCH 


COMPARE 
AN AUTOMATIC BAKELITE PRESS 


{ 


involving a choice of jogging for each separate 
function or completely automatic cycling. 


6 Magnetic Units 
1 Timer 
9 Push Buttons 


12 UNITS 


TO YOUR COMPLEX CONTROL 


© 


“PPS” 
2 Magnetic Units 
1 Timer 


1 "PPS" Switch 


SAVED 


PROBLEMS 


REDUCES CONTROLS REQUIRED e SAVES SPACE and WEIGHT e IMPROVES LAYOUT and APPEAR- 
ANCE e ADDS FLEXIBILITY, VERSATILITY e PROVIDES MAXIMUM SPEED, EASE and SIMPLICITY of 
OPERATION e FOOLPROOF, PROTECTS OPERATOR and EQUIPMENT e ASSURES PEAK PERFORMANCE 


TURN THE PAGE FOR AN ELECTRICAL DESCRIPTION and OPERATIONAL FEATURES 





TAILORED 


TO YOUR EXACT NEEDS 


— THE ARROW-HART “PPS” SWITCH IS 
CUSTOM BUILT TO YOUR SPECIFICA- 
TIONS FROM STANDARD COMPONENTS 


What the "PPS ” den 


A SINGLE “PPS” UNIT PROVIDES SINGLE-POINT CONTROL... 


involving practically any desired circuit arrangement 


THE “PPS” REDUCES THE NUMBER OF CONTROLS REQUIRED 


because it is the ONLY pilot device required for practically all 


installations. 


because the “PPS” makes a single MAGNETIC control (starter, 


contactor etc.) do the work of many 


i inne 


IF n 4 ` 
PUSH and TURN TO SELECT . . . The operator must first push the 
handle — opening all circuits and disconnecting all controls. The 
kandle can then be turned to any desired position; this selects the 
correct circuits for the required function. Any number of unwanted, 


intermediate functions can be passed without energizing their 
circuits 


PULL TO START . . . With the handle in the desired position, the 
handle is pulled to start the operation — the same as actuating a 
conventional "Start" button. 


PUSH TO STOP Pushing the handle immediately stops the 
operation. “PPS” single-point control is safer in emergencies because 
there is never a delay to find the right button 


Tested , Accepted...and Acclaimed 


Pleose send me 


Leading manufacturers and designers of new equipment, 
plant engineers and maintenance men, and operators 
everywhere who have worked with and know the “PPS” 
are universally sold on its benefits. Although it is revolu- 
tionary and relatively new, the “PPS” has been thor- 
oughly tested on innumerable installations and found 
OUTSTANDING. 


KNOW 


pps wi 


This new concept in motor control can help solve your 
present tough control problems . . . and help you build 
peak performance into your new designs. Use the coupon, 
attached for your convenience, to send for completely 
descriptive literature including a sample Target Sheet 
for plotting your circuit requirements. 


Industrial Control Division 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 


103 Hawthorn Street, Hortford 6, Conn. 


complete informotion about the Push-Pull Selector Switch 


Also the A-H Design Story folder featuring Type “RA” Magnetic Motor 


Controls 
NAME 
CO. NAME 
POSITION 


ADDRESS &— 





UN edm 


STANDARD CONSTRUCTION 
WITH CAST LEVER HANDLE 
ILLUSTRATED 


Standard Construction or Oil and Weather. 
proof Models are available with a choice 
of 4 different Handle Types. 


| How the "PPS ” works 


To explain the action of the “PPS”, let us look at an example; 
the simplest possible is the standard reversing of a motor. This 
example will show how the required number of magnetic units 
is reduced and how single-point control will serve for any 
number of operations 

While your own actual control application may be more complex 
than this example, it will simply entail using enough additional 
circuits to accomplish the required combinations of load and 
control hook-up. 


CONVENTIONAL 
CIRCUIT . . . This 


diagram shows the 
familiar type of re 
versing circuit. 3 
push buttons and 2 
magnetic units are 
required 


“PPS’’ CIRCUIT 

Here the Rotat 
ing Cam Sections of 
the “PPS” select the 
circuit, and the Mo 
mentary Contact Sec- 
tions operate the 
motor as desired. 
The diagram also 
shows the symbol 
used for “Stop” by 
pushing and “Start 
by pulling. Only 1 
magnetic unit and 1 
pilot device, (the 
"PPS''), are required, 


THE "TARGET SHEET" 


is the means by which your control requirements are translated 
into a diagram for the construction and wiring of a “PPS” Switch, 
A wiring diagram strip shield is visible from the top of ever 
switch you buy indicating the terminals and all internal and 
external connections on the "PPS". 


. shown here in abbreviated form 


MOMENTARY 





9 
5 
OPERATING eno or smen PU TÈL 


Printed in U.S. 


ARROW - HART 





INDUSTRIAL CONTROL DIVISION 





New Parts and Materials continued 


factory-lubricated for life. These re 
ducers are available with six different 
input-output ratio from ipproxi 
mately 2.5:1 to 20.1. Jan Hardware 
Mfg. Co., 75 N. 11 St., Brooklyn 11 
N. Y 


For more information 
Circle 107, inside back cover 


High Temperature 
Potentiometer 


Ihis is a servo-mount, subminia 
tur ingle-turn rotary unit with a 
power rating of 2 w at 150 C. I 
itv is 0.5 per cent or better, and 
resolution is as high as 0.0¢ per cent. 
G. M. Giannini & Co., Inc., 918 ] 
Green St., Pasadena 1, Calif 


For more information 
Circle 108, inside back cover 


Miniature Servo Amplifier 


[his is a hermeticall 

transistor amplifier. It primarily in 
tended to receive signals from a con 
trol transformer and to operate a size 
15, 400 cps, 6.1 w servo motor or 
equivalent. ‘The amplifier is designed 
to meet the environmental require 
ments of specification MIL-E-5400 
size is 1 x 1H& x 3H in. high. Weight 
s 6 oz. M. Ten Bosch, Inc., Pleasant 
ville, N. Y 


For more information 
Circle 109, inside back cover 


Universal Joint 
For Ducting 


Designed for use with aircraft duct 
ing, this joint is capable of handling 
gases at temperatures from 300 F to 
800 F. The joint produces negligible 
pressure drop at zero angular defle 
tion. Maximum angularity of the 
joint is 10 deg in any direction. The 
2 size, currently in production, 

(Continued on page 350) 
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CHIEF 
SANDUSKY 


FERROUS AND 
NON-FERROUS 
CENTRIFUGALLY 
CAST SLEEVES, 
ROLLS, LINERS, 
TUBES, RETORTS, 
CHUTES, RINGS, 
BUSHINGS, 
BEARINGS, ETC. 


The success of a centrifugal casting is often deter- 
mined long before the metal is melted and the casting 
formed. At Chief Sandusky, it starts in the researe h 
laboratories where experienced technicians are con- 
tinually searching to improve existing methods and 


develop new ones to meet your specialized needs. 


Each casting is then quality controlled through every 
step of the produ: tion process. [he result of this sup- 
porting and preceding control is a finer, closer grained 


product which resists heat, corrosion, and abrasion. 


Whatever your needs in ferrous and non-ferrous cen- 
trifugal castings—or in the way of technical aid or in- 
jormatton, call on € hief Sandusky ... continual leader 


in its field, continually improving its service to you. 


C. M. Lovsted & Co., Seattle, Wash . Tynes Bros., Birmingham 
e Cordes Bros, San Francisco and Wilmington, Calif. 


Chic} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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BB With its outstanding yield strength and 
toughness, this remarkable alloy steel makes 
new concepts of equipment design possible. 
It has unusual resistance to abrasion, impact 
and atmospheric corrosion—and it stays 
tough at low temperatures. Because finished 
equipment can be made lighter as well as 
stronger, new Lukens "T-1" steel often 
means over-all savings in material costs. 
Before you plan or buy anything made of 
steel plate, consider the effect of Lukens 
"T-l" steel on maintenance expense . . . re- 
placement costs . . . daily performance. In 


NOW THERE'S A BETTER WAY TO BUILD IT! 


Three times stronger than carbon steel, new 
Lukens "T-1" steel makes equipment lighter and tougher! 


these and many other ways, it is already 
delivering substantial economies to hun- 
dreds of users. 


And this unique steel comes from Lukens 
in the widest range of plate sizes available 
anywhere! 


For technical data and specific applications 
in your field, write to Manager, Marketing 
Service, 849 Lukens Building, Lukens Steel 
Company, Coatesville, Pennsylvania. 


Whatever your plans—now’s the time to 
change to... 


LUKENS T-I” STEEL E 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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problem: 


new 
answer: 


evidence: 


STEWART-WARNER'S ““ALEMITE FARM GUN #4026A’ 


find a simple low-friction seal 


that’s dependable over a wide ambient 
temperature range 


minnesota rubber’s 
money-saving new 


’ uses a QuaD RING (Q-30) as a 


follower ring to seal the grease in the cylinder. Basic requirements were low friction 
plus dependable sealing ability at a wide ambient temperature range. This new unit 
was greatly simplified because the QUAD ‘RING eliminated several parts previously 
required in guns of this type. The contoured lips of the QUAD RiNG absorb the vari- 


ations of standard tubing 


an O-ring. This low squeeze produced less friction 


still effecting a seal with considerably less squeeze than 
giving longer life. 


Quap RINGs are injection molded. Denser, tougher. 4-lip action even seals at 0 to 


surface. Eliminates “‘spiral twist’’. 


5 psi! Only 60-100 micro-inch groove finish needed. No parting line on sealing 


free samples and data: Free samples of QuA»p RiNcS are available with 


a descriptive brochure containing technical information and installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 


Dept. 201, 3630 Wooddale Ave., Minneapolis 16, Minn., Phone: West 9-6781 
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New Parts and Materials continued 


lb. ‘The 3 in. size weighs 
man Products € O., Inc 
tion Blvd., Los Angeles 


For more information 
Circle 110, inside back cover 


Dual Speed Unit 


l'his unit consists of standard mo 
tors combined with a differential 
unit. The motors are connected so 


that the speed of the output shaft will 


be the sum of the two motor speeds 


lhis gives a choice of three output 
shaft speeds by clectrical switching 
using two motors of different speeds 


PRESTOLE can solve the fastening problem Availabk output speeds in this 
that is making any assembly operation slow, 
p y operat " type of unit range from 180 rpm down 


complicated, and costly, with a  Prestole 
special-type fastener. to as low as ] rev per month. Bristol 


When it comes to development, design, and Motor Div., Vocaline Co. of America, 
production “know-how” in the fastener indus- Inc.. Old Savbrook, Conn 

try, Prestole renders an intelligent, specialized far maah hini 
engineering service, Circle 111, inside back cover 
Prestole designs and produces special-ty pe 

fasteners in an endless variety of formed metal 

parts. Thousands of assembly problems have 

"impression that lasts" —tlh« been solved by this aggressive, experienced 

organization of fastening engineers. 


Creators of the famous Prestok 


strongest 


geometrica shape, 
So, if your assembly problem calls for thread 
engaging fasteners or special forms made of 


various metals— why not let Prestole solve it? 


|DRESTOLE Csperation, 


1309 MIAMI STREET® TOLEDO 5, OHIO 
PRESTOLE OF CANADA, OAKVILLE, ONTARIO 


with full 360° grip on the screu 


Five-Digit 


TELL US MORE ABOUT PRESTOLE DESIGN-ENGINEER- Digital Ohmmeter 
ING SERVICE FOR SPECIAL/STANDARD FASTENERS. 


isin An ohmmeter that automatically 
measures and digitally displays re 
sistance measurements to five digits 
has a range of 0.1 ohm to 10 megohm, 
ind is accurate up to 0.01 per cent 
Zone. Sate -— -] digit, depending upon the range. 


(Continued on page 354) 
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a message for Pesco’s western friends: 


new faces, new facilities 


will mean better, faster service on Pesco products 


To provide improved customer service in the nine western states, 
Pesco has established — 
SALES OFFICES IN 
LOS ANGELES AND SEATTLE 


These direct factory representatives are now avail- 


PESCO PACIFIC SERVICE CENTER 
5521 Cleon Ave., North Hollywood, Calif. 


This plant is a completely equipped facility for the 
able to provide technical assistance on your acces- testing and overhaul of all Pesco products— aircraft 
sory problems. They are backed up by the engineer- and industrial. It is operating under Air Force 
ing skills and technological resources of the entire cognizance and with Navy and Civil Aeronautics 


Pesco organization. Administration approval. 


j| z 5 : ni 
€ R. B. Harlan, Jr. € Harold S. Doelcher 
Western Regional Manager Service Center Manager 


Los Angeles — STanley 7-3148 


E 


Technician runs dynamometer test on fuel pumps in ex- 
plosion-proof test cell. 


5 /# 
€ R.H. Collier € F. C. Morris 


Sales Engineer Senior Sales Engineer 


Seattle — MAin 8442 Los Angeles — STanley 7-3148 


_ xD 


Qt 778 
< N 

For information or service on Pesco )) | PESCO PRODUCTS DIVISION 

products, our western customers are | ONGA 


Pesco fuel and hydraulic pumps being overhauled in 
modern repair department, 


e 


invited to make use of these new facilities.  \ — BORG-WARNER CORPORATION 
* 
$ 


v 
^ 
\ 


len 


Producing the Best in Hydraulic Pumps, Fuel Pumps, Electric Motors and Axial Flow Blowers 


24700 NORTH MILES ROAD . BEDFORD, OHIO 
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JaL 


CUSTOM-MADE 
HOT EXTRUDED 
COLD DRAWN 
SECTIONS 


WRITE TODAY for your copy of this free 
new booklet which gives detailed infor- 
mation about the many money- and time- 
saving advantages J&L Extruded Sections 
offer you. 


Jones & Laughlin Steel Corporation 
3 Gateway Center, Dept. 409 
Pittsburgh 30, Pa. 


Please send me your new Booklet 
on Extruded Sections 


Street 
City 


Zone State 


Extruded Cold Drawn Steel Sections to: 

1. Eliminate time and costs in machining and finishing operations 

2. Reduce scrap losses practically to the zero point 

3. Eliminate the cost of castings and forgings of intricate sections re- 


quiring considerable machining 


4. Reduce inventories due to quick availability of extruded sections 
from the J&L plant 


These sections can be extruded and cold drawn to the exact speci- 
fications of the parts you require—in any quantity you specify. Even 
the production of a single extrusion can be economical. Obtainable 
in a wide range of material grades, J&L Extruded Sections can be 
produced in a large variety of shape profiles—within limits of a design 
which can be inscribed within a two-inch circle. Many shapes that 
cannot be hot rolled are practical for the extrusion process. 

The mechanical properties of J&L Extruded Sections are equal to 
or superior to those obtainable from equivalent grades conventionally 
cold drawn. Cold drawn tolerances are accurately maintained. The 
excellent surfaces of these Extruded Sections require little—if any— 
finishing operations. 

Send us your inquiry for prompt and efficient J&L service. 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 
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WHY Falk 
give better service—have longer life 


Here is the "inside story” behind the all-steel All-Motor type FALK Motoreducer’s 
universal reputation as a gear drive unmatched in quality, efficiency, depend- 
ability, ease of maintenance and long life. These "In-built" factors are— 


l ALL-STEEL HOUSINGS. Rugged, strong, 

rigid...all parts are manufactured from 
heavy steel plate, formed and welded 
in the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 
Large shafts, oversize bearings...rigid 
mountings with wide bearing spans to 
handle maximum applied loads. 


PRECISION GEARING, Heat-treated alloy 
steel gearing, precision cut and shaved 
after heat treatment to eliminate dis- 
tortion. Quiet, crown-shaved pinions. 


4 


6 


Motoreducers 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION, Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated by direct dip. 


When you buy or specify the All-Motor type FALK Motoreducer, you get all these— 
plus the tremendous advantage of full interchangeability of motors. Switch motors 
as desired —use any make, style or type of standard foot-mounted motor within 
he unit's AGMA rating — with a minimum of difficulty or "down time." 


Available in sizes up to 75 hp—with or without motor—from convenient factory, 
ield or distributor stocks, from coast to coast. Write for Bulletin 3100. 


60,000 HOURS WITHOUT A FAILURE! 


Sixty thousand hours is a lot of hours—but 
the FALK Motoreducer in the unretouched 
photo above has served that long without 
failure or need of repair. 

This 3 hp unit is one of over 60 FALK 
Motoreducers in daily service in an Eastern 
plant of a large milling company, whose 
president says, in part: 

"One of the main advantages of FALK 
Motoreducers is their adaptability to any 
motor. Reducers and motors can be easily 
interchanged....Our service records confirm 
the wisdom of our choice of FALK equipment 
as our standard." 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS 


* Motoreducers 

è Speed Reducers 

è Flexible Couplings 

* Shaft Mounted Drives 


oF 


* Marine Drives 

© Steel Castings 

* Weldmen!s 

* Contract Machining 


* High Speed Drives 
* Special Gear Drives 
* Single Helical Gears 
* Herringbone Gears 





Why you get more service from 


V-Belts with 3 CONCAVE 


TT 


THE CONCAVE SIDE 
U. S. PAT 
NO. 1813698 


Eai h side u all of a Gates V -bé lt is 
concat Fig. 1 a precisely engineered curve 


that makes V-belis last far longer. 


HERE'S WHY: on the bend around the sheave, the 
concave sides of a Gates V-belt fill out and become 
straight (Fig. 1-A). Thus the belt makes full contact with 
the sides of the sheave, grips the sheave evenly. This even 
contact distributes wear uniformly across the sides of 
the belt 

Uniform wear lengthens belt life; keeps costs down. 


Bend a straight-sided belt 
Fig. 2). The sides bulge at the 
bend causing uneven contact in 
the pulley groove (Fig. 2-A). Naturally, wear is 
" points indicated by arrows. Result: shorter belt life, 
AT 
l'o cut down-time and V-belt replacement costs, specify belts that grip 
evenly and wear longer. Specify Gates Vulco Rope—the V-belt with con- 
cave sides. There is a Gates distributor nearby who will quickly supply the 
belts vou need. The Gates Rubber Co.. Denver, Colorado Wor 
Maker of V-Be 


ncre ised belt costs 


d’s Largest 


There are Gates ngineering Offices and Distributor 
Stocks ir nters of the United States and 


Canada, and in her countries throughout the world. 


ates V Drive 


Product Engineering 


New Parts and Materials continued 


Measurements are made automatically 
ind are presented on a digital in-line 
read-out with l-in. numerals 

Ihe instrument measures 7 x 19 x 
16 in. for rack mounting and is avail 
able in paint. Rc 
quired operating power is 115 v, 60 


instrument-gre 
cps, 50 w. Electro Instruments, Inc., 
3794 Rosecrans St, San Diego 10, 
Calif 


For more information 
Circle 112, inside back cover 


Reset Timer 


l'his timer is a synchronous, motor 
driven device which trips its three sets 
of contacts closed or open after an ad 
Starting and 
resetting is electrically controlled 


justable time interval 


The threaded axle and pinion al 
lows accuracies to +1/60 sec on a 20 
sec dial. Over 100 timer operating 


combinations are available. ‘Timers 
ire available for time ranges from 0.3 
sec to 120 hr. Eagle Signal Corp., 
Moline, Ill. 


For more information 
Circle 113, inside back cover 


Developmental Relay 
Construction Kit 


Consisting of standard contact as 
semblies and standard coils which are 
joined by a single screw at the base 
of the coil, the kits provide coil volt 
ages ranging from 6 to 115 v, in 
both a-c and d-c. One coil permits 
the relay to be operated by vacuum 
tubc 

lFactory-adjusted, the kit com 


(Continued on page 358) 
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TDA BRAKES 


equal forward 


and reverse torque output 


Both shoes are applied evenly with equal force and stopping 
action through a single, straight bore wheel cylinder. 


only 8 different parts, 


exclusive of wheel cylinder, the 
superior “DH” brake design reduces 
parts inventory and simplifies 
maintenance . . , actually 4096 fewer 
parts than most competitive designs. 


"DH" DUPLEX HYDRAULIC 
BALANCED BRAKE 


designed for heavy-duty service 


Greater safety, immediate response, less maintenance 
and easier servicing are all a part of this rugged new 
hydraulic brake. 

Highly efficient, the “DH” brake is basically a self- 
energizing two-shoe brake in which both shoes do an 
equal share of the work . . . and are applied to the 
brake drum with equal effectiveness in both forward 
and reverse directions. Floating shoe design elimi- 
nates heel and toe clearance problems. 

Far simpler, the “DH” brake has actually 40% fewer 
parts than most competitive designs. This results in 
smaller parts inventory and easier servicing. 

The “DH” brake has already met overwhelming 
acceptance from many leading manufacturers and 


operators. Efficiency and design advantages are win- 
ning new uses for the “DH” brake every day. 

“DH” Series Hydraulic Brakes are available in a 
broad range of capacities and sizes . 
ety of operating needs. 


..to meet a vari- 


For additional information . .. with expert consul- 
tation, contact the Timken-Detroit® Brake Division. 
Complete details and specifications on the “DH” brake 
are available. A staff of experienced engineers is 
ready to assist you with any brake problem you may 
encounter. 


For every industrial, agricultural or automotive application 


where braking is required! 


Plants at: Detroit, Michigan + Oshkosh, Wisconsin + Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 
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New. Grant 3400 


instil 


mounts standard 17” chassis 
in standard 18” rack or cabinets 


REQUIRES ONLY 19/64" SPACE PER SIDE- 





YET HAS 


FULL ROLLER ACTION 
(fits RETMA rack hole spacing) 





The Grant 3400 Thinslide requires only 19/64” space per side—installs readily 
in standard racks and cabinets, Allows instant access to chassis measuring 
from 10" to 16" deep. Tilts through 100^ for under-chassis servicing. Positive 
lock in *out" position. Lock has finger-tip release for instant return or removal 
of chassis. Eight hardened steel rollers carry the rated load of 100 lbs. smoothly 
and easily—durability insures frictionless rolling for thousands of cycles of use. 


Slide mounting not only provides for quick access—it usually eliminates need 


for rear access doors and rear aisles—a very important saving of space. 


The Grant 3400 is a versatile slide, suited for use in your product, in plant 
equipment, prototype and breadboard work, and in production line or field test 
equipment. Very moderate cost allows a wide range of applications in original 
equipment. 

Write today for Grant 3400 


Thinslide Technical Bulletin — contains 


full data and specifications. 
ro vm. SLIDES 


Grant Pulley and Hardware Corporation 
factories: 31-77 Whitestone Parkway, Flushing 54, N. Y. 
944 Long Beach Avenue, Los Angeles 21, Calif. 


A 


——— — 
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Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


Sales Engineer Harold 


Kimmel points out 


Morse Hy-Vo Drive 


connecting 185-hp Chrysler V-8 industrial engine to Dennison radial 
piston hydraulic pump. Engine speed is reduced from 3600 to 1800 
rpm. Drive operates on 17?$ " fixed shaft center distance. 


Morse Hy-Vo's exclusive rocker-joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 


September, 1956 


Product Engineering 


Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 fpm in new 


jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50% speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy-Vo Drivesare built for maximum- 
load-carrying capacity per inch of 
width at both high and low speeds. 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 


PRODUCTS 


* Trademark 





Miller Phosphor Bronze is con- 

sistently chosen for the tough jobs 

—in this instance a switch part 
that must withstand an estimated 750,000 “on and offs” without 
fatigue or fracture. Miller specializes in the tailor-made produc- 
tion of phosphor bronze alloys—in strip, coiled and flat lengths— 
best fitted to your needs. At Miller, Phosphor Bronze is the 
main line, not a sideline. 


THE MILLER COMPANY * MERIDEN, CONN. 
ROLLING MILL DIVISION 


P ndettd Quali Ito Donge 


Durakool 
Tilt Switches 


are the Life 


of your 
Automatic Controls 


le Tree De ríc 
t difficult assignments you can 
. Operating under sealed-in 
urized hydrogen qas, it tak 
f | I 
fast cycling schedules 
, 
7 sizes, | to 65 amperes, 
R y 52C 
c 4 , 


or Bullet 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A.+--700 WESTON RD.. TORONTO 9, CANADA 


ALL- STEEL 


Durakool 7*7. 


New Parts and Materials continued 


ponents meet all UL requirements. 
All contacts are the gold-plated, 
‘fine” silver type. Globe Electrical 
Mfg. Co., 1729 W. 134 St., Gardena 
Calif 


For more information 
Circle 114, inside back cover 


Hydraulic Cylinders 


Pressures to 2000 psi, seven bore 
izes—from 14 to 6 in., maximum 
stroke 72 l ind hi 
stvles— foot. 
flange, pivot and manifold with inter 


mounting 
trunnion centerline, 
changing covers—these are the charac 
teristics of a line of hydraulic cylin 
ders, Available in either standard or 
heavy-duty size in both male and fe 
male, ports are unobstructed and can 
be relocated to any 90-deg position by 
rotating cylinder covers. Logansport 
Machine Co., Inc., Logansport, Ind. 


For more information— 
Circle 115, inside back cover 


Dynamic Force Gages 
A series of force gages are available 
that provide a voltage output pro- 
portional to dynamic force. Outputs 
of approximately 5 v, full scale, are 
produced. They are available in full 
scale ranges of 100, 500, 1000 and 
(Continued on page 362) 
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REDESIGN TO SAVE 
TIME AND MATERIAL 


Examine the designs of all of your prod- 
ucts and machines. No doubt you can use 


retaining rings on axles and in housings 


not only to save assembly time, but to save 


weight, parts and space, 


Many manufacturers have not only in- 
creased their profits but have also im- 


proved their products by using these high- 


an electronic coupling 


grade rings, fabricated in various metals. 


Their uses are varied—ranging from 
heavy-duty engines and drill presses to 
toys, gadgets and small parts of articles 


made of metal, wood or plaster. 


Don't pass up opportunities to increase 
your profits; let our engineers consult 


with you. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY 


MILWAUKEE 2, WISCONSIN 





25 inch ounce 


starting torque from motor 


with 2 inch diameter 


BRISTOL 
MOTORS 


Series 444* 


Powerful, dependable performance and versa- 
tile, compact design are the features of the 
Bristol Circle B Synchronous Timing Motor. 
POWERFUL —The Circle B 444 has a guar- 
anteed starting torque of 25 in. oz. at 1 RPM 
with running torque considerably higher. Aver- 
age cold starting torque is well above 30 in. oz. 
27 standard speeds from 1/6 to 1800 RPM are 
available at both 50 and 60 cycles. Rotation is 
clockwise or counterclockwise. Various output 
shafts are also available. 
DEPENDABLE —The Circle B 444 comprises 
two separate assemblies — the field unit and 
gear train. Each are independently housed for 
dust and moisture protection and then assem- 
bled for various speed combinations. All moving 
parts including the rotor are in the gear train 
assembly. With the rotor shaft (which operates 
in oil impregnated bearings) away from the 
warm core of the field unit, the motor has mini- 
mum chance of “gumming up” after continuous 
use. 

The coil is protected and tested for 2000 volts 
breakdown to ground. This guards the motor 


in use from the effects of high voltage surges 
on the line. 

All materials used in the Circle B 444 are 
carefully selected to withstand the shock and 
wear of all reasonable use. The rotor shaft is 
set in porous bronze graphite bearings. Gear 
pivots are hardened steel, centerless ground 
and highly polished. 


VERSATILE — The Circle B 444 will operate 
in any position. Simplicity of design makes 
possible a wide variety of applications requir- 
ing maximum power and minimum size as well 
as those calling for exposed mountings. 


COMPACT — The Circle B 444 is only 2 inches 
in diameter and 1-3/8 inches deep. Mounting 
holes are within these dimensions eliminating 
any need for exterior “ears” or brackets. 

If you are considering or now using synchro- 
nous timing motors, check with Bristol. On 
request they will supply you with complete in- 
formation on this 444 series or other Bristol 
motors and timers. Please write to the address 
below. 


Approved by the Re-examination Service of 
Underwriter’s Laboratories, Inc. also Cana- 
dian Standards Approved. 


BRISTOL MOTOR DIVISION 


VOCALINE COMPANY OF AMERICA, INC 
107 COULTER STREET, OLD SAYBROOK, CONN 
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VER 100.000 
VARIATIONS 


It's a | fact oo Skinner V5 Valves are obtainable in more than | 100,000 variations! 

The unique design of these rugged, low-cost valves makes them easily adaptable to 

| countless applications | throughout industry. They’re built to withstand 
high voltages, extremes of temperature and constant energizing over a period 

of years, through | millions of cycles. | A vast variety of port locations and flow 
adjustments enables you to make valves conform to your equipment, rather than vice versa. 

Skinner Valves are available with UL-approved | Explosion-Proof | construction, 

and with | "Quick Exhaust" | for extra-fast cylinder return. 


If | you | have a solenoid valve problem, by all means call in a specially trained Skinner 


resident engineer. There's no obligation, and chances are you'll find your | problem solved 


in a trice. Write today for Skinner’s new solenoid valve catalog. 


N \ THE CREST OF QUALITY 
AVY 


SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY 


S 0 LEN 0 | D 114 Edgewood Avenue 


New Britain, Conn, 


WORLD-WIDE REPRESENTATION 
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* duPont's Trademark for its tetrafluorothylene resin 
t Kellogg's Trademark for its trifluorochloroethylene resin 
© Bakelite Trademark 


Quality controlled "from pow- 
der to part” —U.S.G. precision- 
molded or machined parts from 
TEFLON*, KEL-Fł, BAKELITE? 
Fluorothene and other plastics 
meet exacting specifications, 
cut assembly costs, assure uni- 
form density and dimensional 
stability, uniform electrical, 
chemical and physical charac- 


teristics of the highest quality. 


Come to ‘Fluorocarbon Plastics 
Headquarters” for all your re- 
quirements — for precision parts 
or for the world’s largest stock 
of sheets, tape, tubing, rods, 
bars, cylinders, beading, elec- 
trical spaghetti, extruded 
shapes, and the new Cement- 


able Teflon tape and sheets. 


Write for Catalog No. 300. 


BELMONT 


UNITED STATES GASKET CO. 


CAMDEN 1, NEW JERSEY 
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I 


5000 Ib Fhe natural 
frequency of the units ranges from 20 
to 50 k 
response to at least 5000 cps. Endevco 


| California. St Pasa 


unloaded 


providing flat frequen 


For more information 
Circle 116, inside back cover 


Straight-edge 
Counterbalance 


lIhis counterbalan 
for anv other straight-edge using the 
underboard type of attachment. In 
stallation is a matter of attaching the 
to the edge of the 


table tops with the screws 


fastening units 
provided 
l'he rod of the counterbalance comes 
in a standard length of 44 in. Should 
the table have a top narrower in 
width, the rod can be cut to the 
length required. Mayline Co., at 619 
N. Commerce St., Shebovgan, Wis 


For more information 
Circle 117, inside back cover 


Self-Reading Tape Rule 


An extension tape rule that permits 
readings from a dial shows measure 
ments to fractions o n inch on a 
vernier dial. l pper graduations on 


(Continued on page 366) 
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How RZEPPA constant velocity universal joints 
help provide scratch-free aluminum extrusions 


PROBLEM: 

This equipment—built by the Sutton Engineering 
Company, Pittsburgh—is the answer to a problem 
common to processors of extrusions: how to correct 
cross-sectional distortions that occur in the extrusion 


and heat treatment of today's complex shapes. 


SOLUTION: 


Sutton solved this problem with their new concept of 

giving accurately -proportioned torque to the top and If you would like to know more about the outstand- 

bottom rolls through differential gearing. ing capabilities of Rzeppa Constant Velocity Uni- 
versal Joints. write today for your tree Copy of this 

Rzeppa Constant Velocity Universal Joints were complete, informative brochure. 

added to overcome scratching and gouging caused by 


the irregular action of ordinary universal joints. 


Rzeppa Joints are giving scratch-free finishes even at CONSTANT 
extreme operating positions. VELOCITY 


Other modern design advantages offered by Rzeppa | SHEPPA | ANA 


include: 


è INCREASED SPEEDS 

h Sina M THE GEAR GRINDING MACHINE COMPANY 
i ; " 3939 CHRISTOPHER, DETROIT 11, MICHIGAN 
e LOWER MAINTENANCE 
* 


MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING 
HIGHER CAPACITIES MACHINES « THE DETROIT SCREWMATIC 750 
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Ot, 


4 


Ruled by a Ko6ot f 


Dominated by a mechanical monster? Comes the 


revolution! Just write teday and Learn how 500 types 


ate helping to nevolutionise the Sue of robots, 


machines and precision instruments; 


making them smoker, Coker, smoother (and kinder! ) 


MINIATURE PRECISION BEARINGS, INC. 


4 Precision Park, Keene, New Hampshire 
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DIRECT HIT...on the bugs! 


Rugged Jeep power provides 
ready-and-steady low cost spraying 


If the task calls for tough power in the 20-55 continuous hp range, it calls for 
‘Jeep’ engine ruggedness. Parts that tend to wear out first in ordinary engines 
are reinforced in ‘Jeep’ 4-cylinder Industrial Engines, resulting in lower main- 
tenance costs and longer engine life. When these attributes are teamed up with 
‘Jeep’s’ famous low fuel consumption, it’s easy to see why these engines are noted 
for their exceptional economy. For spraying, irrigation. mobile equipment o: 
any of a thousand jobs demanding rugged power...specify ‘Jeep’ Industrial 
Engines. 


THESE FEATURES ASSURE LONGER LIFE...AT LOWER COST 


e POSITIVE VALVE ROTATORS * FULL CHROME TOP COMPRESSION 
minimize carbon hazards — guarantee longer RING 
valve life. Valves are of hard-faced, nickel 


chrome alloy. è SPECIAL ALLOY BLOCK 


© FORGED CRANKSHAFT is dynamically 
and statically balanced and counterweighted * LP GAS CONVERSION UNDER 


for long life smooth operation FULL GUARANTEE 


4-cylinder engines .. . 20-55 hp (continuous) 


WILLYS MOTORS, INC. Industrial Engine Department TOLEDO, OHIO 
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like a 
Cartridge 
in 
Close 
Quarters ; 
? 


li] V, (150 PSI AIR— 
| M UP TO 1500 PSI OIL) 
tie-ronLess CYLINDERS 


These compact, streamlined cylinders, that re- 
quire V^ less installation space than the conven- 
tional type, slip easily into the hard-to-reach 
places, because the O-M Special Interlocking 
Mechanism eliminates both tie-rods and project- 
ing end caps. Besides, the precision honed, seam- 
less steel cylinder body can be turned down to fit 
in unusually tight spots 
Other important features that reduce mainte- 
nance costs and step up efficiency include 
9 Two Point Bearing, onc on piston and one in 
rod gland provide better balance and protect 
against drag on rod —giving O-M the lowest 
co-efficient of friction at low or high speeds; 


© End Covers (heads) machined steel; 


9 Leather Back-ups on Hydraulic cylinders pre- 
vent extrusion on end plugs — O-ring seals; 

© Piston Packings — Sclf-adjusting U-cup, Vee, or 
ring type; 

* Rod Packings —sclf-adjusting U-cups for air, 
Vee-type for oil; 


* Rod Scraper —cdleans piston and protects rod, 
packing and bearing; 

* Mounts — interchangeable, ductile iron or steel 
—easily installed without disassembling cylin- 
der; 

€ Ports can be oriented to facilitate piping; 


© All Cylinders tested at operating pressures be 
fore shipment; 
© Cylinder easily disassembled, inspected, serviced, 
and re-assembled 
Available in a full range of sizes (1V4" 
bores) with 


to 8" 
standard, 2 to 1, or oversize rods 
with male or female rod end, and le ngth of 
stroke to meet 


your requirements Com 


ple tely interchangeable parts 


ORTMAN-MILLER MACHINE COMPANY 
15 143rd Street, Hammond, Indiana 

() Have represontative call 

[] Send Bulletin 103 
Nome Position 
Company 


Address 


City Zone State 


PPP RRR RRRS SEER EERE ESE) 


366 


| object from known dimensions 


New 


Parts and Materials continued 


dial shows in. fractions, with main 


fractions on lower side 

[he 
balanced with an inner return spring. 
built 
blade each 
A serrated steel wheel 
the 
for marking measurements. Movable 


white-face tape is counter 
Oiling and cleaning pads arc 
in to clean and oil the 
time it is used 


scriber is self-contained in case 
end-clip on tape compensates for butt 
or hook measurements. Frederick Post 
Co., 3650 N. Avondale Ave., Chicago 
15, III 


For more information 
Circle 118, inside back cover 


Tilt-Top Drafting Table 


[he table has an ali-mctal base and 
the top is of solid with 
Height and tilt adjust 
4 foot lever 


to permit 


basswood 
met il edge S 
made silentlv. 


brake 


movement 


ments arc 
releases th« instant 


up or down and a hand 
lever provides the same quick action 
for the tilting of the table top to any 
ingle desired 

attached 


This 


projects 


A sliding reference 
to the back 


when 


top 1S 
side of the tabk 
fully extended 
bevond the edge of the table bv 10 in 
30 in. from the floor. The top 
sizes of the tables vary from 374 x 48 
in. through 42 x 84 in. Mayline Co., 
619 N St., Sheboygan, 
Wi 


top 


ind i 


Commerce 


For more information 


Circle 119, inside back cover 


Weight Slide Rule 


\ slide rule is available that is said 
to figure the weight of any shaped 
Cal 
most materials, in 


culations cover 


cluding aluminum, cast iron, steel, 


brass, copper, lead. Almost any shape 
(Continued on page 370) 
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HIGH-TEMPERATURE 
SERVICE to 500° F — 
1000° F —1500° F 


for 


RESISTANCE TO 
CORROSION by 


Acids — Caustics — Salts $ 


for 


RESISTANCE TO 
ABRASION by wet 


or dry grit, silt, etc. 
NON-MAGNETIC 
PROPERTIES, elec- 


trical conductance, etc. 
SPECIAL SHAPES 
AND SIZES, iow 


torque, ultra precision.. 6$ 


WE MAKE bearings to these and 
other special requirements, in exper 
imental and production quantities 
We've been doing that for years, for 
well-known firms. So if need 
special anti-friction bearings for any 


application, let's talk it over 


FREE 32-page a 
Bulle « 
- 


tin tells factors 


Bearings 


involved in 
special beat 
ing applica 
Lions de 
scribes our 
wot! k 
field 


this 


May we 
send you a copy? 


INDUSTRIAL TECTONICS, Inc. 


3682 Jackson Rd., Ann Arbor, Michigan 


5004 E. Washington Bivd. 
Los Angeles 22, Calif. 


^ PRECISION BALLS AND 


SPECIAL ANTI-FRICTION BEARINGS 


September, 1956 





Unit saves 2% man hours 
on each shaft machined from 


Unit Crane & Shovel Corporation, 
Milwaukee, ‘‘lowered the boom” on costs 
by using OSTUCO tubing for vertical 

traction shafts in its line of heavy construction 
equipment. By eliminating a center-boring 
operation, Unit saved 2'/ hours 
machining time on each shaft. 


OSTUCO tubing has tremendous strength 

to absorb the constant shock and strain to which 
Unit equipment is normally subjected and 
machines easily to precision tolerances. 


Cash in on the economy of OSTUCO'S unique 
**Single-Source-Service''— complete 
tubing facilities ‘‘under one roof''—by 
contacting your nearest OSTUCO sales office. 


OHIO SEAMLESS TUBE DIVISION 
of Copperweld Steel Company + SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
Eu] SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO (Ook Park! 
CLEVELAND * DAYTON * DENVER * DETROIT (Ferndale 
HOUSTON * LOS ANGELES (Beverly Hills) * MOLINE 


NEW YORK * NORTH KANSAS CITY * PHILADELPHIA 


PITTSBURGH * RICHMOND * ROCHESTER * ST. LOUIS 
SEAMLESS AND ELECTRIC-RESISTANCE WELDED ST. PAUL * SALT LAKE CITY * SEATTLE * TULSA * WICHITA 


STEEL TUBING—Fabricating and Forging CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
225 Broadway, New York 7, New York 


BE SURE TO VISIT OUR BOOTH 77311 AT THE A. S. M. METAL SHOW IN CLEVELAND 


Product Engineering September, 1956 





Min ato 
CUD COATINGS for METALS 


Metallic Decorative . . Protective 


WAM NAA 11 TT 


New process gives more corrosion-proof 
cremm plated finish 


Solid protection 
against rusting 


Steel drive shafts in well known 
washing machine are now plated di- 
rectly with Unichrome Crack-Free 
Chromium approximately 0.0005” 
thick 

Without microscopic cracks in the 
finish to admit humidity, water, soap 
and detergent spillage, shafts stay 
rust-free. (The chromium also means 
extra wear-resistance). 


After many months outdoors, a .0005” deposit of ordinary chromium, plated directly 

was rust-covered; (Right) Crack-Free Chromium, same thickness, was virtually unaffected 

It’s in applications such as this, or jottom: (Left) Photomicrograph of etched ordinary chromium shows network of microscopic 
> C Right) Etched Crack-Free Chromium deposit shows no such imperfection 

others where corrosion creates prob- 


lems, that Crack-Free Chromiun E 

works wonders. Parts with 0.0003 xperience with a relatively underlying base metal. Rusting is 
of Crack-Free Chromium were good new kind of chromium finish re- blocked. 

as new after a full year of test at veals a most important difference Crack-Free Chromium can be 
100° relative humidity and 110°F, in serviceability. This difference is plated directly on steel or zinc 
whereas parts with ordinary chro- graphically shown above. Uni- base die castings. It does not de- 
chrome Crack-Free Chromium pend on an undercoat of scarce 
Plating proves definitely, measur- nickel for long life. 


OTHER ADVANTAGES 


In other ways, too, the new finish 
proves superior to ordinary chro- 
mium. It resists thermal shock 
and gives better protection at el- 

REASONS WHY evated temperatures. It gives im- 
METAL & THERMIT Crack-Free Chromium is structur- proved non galling, non seizing 


CORPORATION ally difrerent from ordinary chro- properties. 


mium were rust vered ın days 
If you have an idea for an applic: 
tion, check with I 
BADO ably superior to ordinary chro- 
mium for certain types of applica- 
tions... notably those where 
durability and protection are par- 
amount. 


General Offices: Rahway, New Jersey mium plate. It does not develop Designers who want to give 
"n dut the typical network of microscopic parts solid protection against cor- 

in Canada: Metal & Thermit—United Chromium cracks — even in thicknesses spec- rosive conditions will find Crack- 
of Canada, Limited, Toronto 1 ified for “hard” chromium plating. Free Chromium well worth eval- 


Corrosives find no path to the uation. Send for Bulletin CFC-1. 
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ORA COA/* A 4 : 
OLE S6/^a QU -i 
POL 


lark’s wide experience in applying 
magnetic amplifiers to industrial drives 
s at your service. 


Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS,LIMITED ¢ MAIN OFFICES AND PLANT, TORONTO 





New Parts and Materials continued 


can be figured: rounds, squares, hexa 
gons, fillets, prisms, balls, hollow cvl 
inders, wedges, cubes, cones and irreg 
ular objects. 

I'he device can also be used in re 
verse. If a product is to be portabk 
and not weigh over, sav, 20 lb, thc 
weight slide rule accurately indicates 
limitations measurements must fall 
within. American Pattern, 772 Bry 
ant St., San Francisco 7, Calif 


For more information 
Circle 120, inside back cover 


Electronic Template Kit 


\ matched set of plastic templates 
makes full-size drawings of tube 
envelope outlines, twist-lock capacitor 


PROTECTS against 
overload, jams and 
down time. 

bases, rotary switches and tube 


sockets. In addition, all industry-ap 
proved dimensions and specifications 


RESUMES THE DRIVE AUTO. 
MATICALLY after overload 


ELIMINATES SHEAR PINS and lost 


are printed clearly on them. 
time. 


I'he four-piece kit consists of three 
ADJUSTABLE - WHILE - RUNNING . master templates. A. Lawrence Karp, 
feature is available. 16 Putnam Park, Greenwich, Conn. 
Hilliard Slip Clutches are continuously protecting the drive on dish washing For more information 
machines—printing presses—packaging machines—case loaders—foundry equip- Circle 121, inside back cover 


ment— air filters—conveyors—overhead doors—and many others. 


They maintain steady torque while permitting speed variation on fabric drying 


drums, steel strip slitters and similar equipment. Torque Watch 


The adjustable-while-running types are used to maintain constant tension on 


[he length of the outer shell of 


rewind stands for paper coaters, textile machines, rope, steel and wire mills and 
the instrument has been increased to 


for drive systems requiring overload protection but which must be disconnected 


at times. 1 “%s in., compared with the first model. 


[he chuck has been redesigned to al 


WRITE TODAY FOR BULLETIN 300 WITH COMPLETE INFORMATION. low torque measurement on devices 


© OTHER HILLIARD CLUTCHES e with 1 in. dia shaft as short as Ye in 


CONSIDER AUTOMATION - INVESTIGATE THESE PRODUCTS oe od the crvstal is now recessed 
Inc at. 


HILLIARD - TWIFLEX Ihe watch is furnished in two 


AL cour ranges: 0.01 to 1.2 and 1 to 20 in.-oz. 


Each range is available in choice of 
clockwise or counter-clockwise rota- 
tion. Waters Mfg. Inc., P. O. Box 
368, S. Sudbury, Mass. 
For more information 
—— | Circle 122, inside back cover 


SINGLE. REVOLUTION / LOVER - RUNNING 

CLUTCHES for auie : EXEEUTCHES for auto- 

matic accurate corel EO Matic instantaneous en- r s à 
—electrical or mechañis d gagement and release Printed Circuit 


cal—of intermittenf on two speed drives, Designing Kit 


motion, indexing, cy M i dual drives and ratchet, 

cling and cut-off. or backstop action. 

Ask for Bulletin 239. Ask for Bulletin 231. A completely etched prototype elec 
trical circuit ready for assembly may 


be had in about 30 min with this kit, 
according to the manufacturer. A 
newly developed drawing pen is used 
to draw the pattern, eliminating 
paints, tape, photo-sensitive coatings, 
ZA ^ s ri - negatives 
101 W. FOURTH ST. ee [he kit is composed of the draw 
IN CANADA: UPTON e BRADEEN e JAMES, LTD. (Continued on page 374) 
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ROTH molds SILICONE 
PARTS AND SPONGE 


Wihay Silicone? e Extreme serviceable temperature range—from below 


-100°F. to + 500°F. e High resistance to compression set — maximum of 20% from — 25°F. to 


+325°F. e Exceptional resistance to oxidation — weathering, ozone and corona. 


Why ROTEI?P » Top Production Know-How —33 years of experience serving hundreds 


of manufacturers — excellent engineering and production staff. e Better Service and Delivery — Roth can 


meet your deadlines. e Priced Competitively — proven by hundreds of satisfied clients. 


If molded rubber is a problem— 


let ROTH solve it. | v (e) i 


RUBBER COMPANY 
1880 S. 54th Ave. Chicago 50, Ill 
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MOST CONSERVATIVELY 
RATED LINE IN THE 


and here's why 


NOTHING HOLDS LIKE A SCREW THREAD 


— and only Pathon offers a full line of Hydraulic 
Cylinders using a single screw thread to retain the 
cylinder head. Because this construction offers much 
greater strength, leakage will not occur at 50‘ above 
rated pressure and shock loads or intermittent opera- 
tion in this range will not damage the cylinder. 
More compact, too. 


Series R.H. 2000 P. S. T. Series Q.H. 1000 P. S. I. 
NEW INTERMEDIATE 
FLANGE MOUNTING 


can be located at any point on cylinder. 
No special mounting brackets required. 
Also available in 7 other mounting types. 


Write or phone for our catalogue. 


The most complete 
line of 


Oft MANUFACTURING CO. EEan 


in the Industry 


MA could designate P. S. I. 


3823 Pacific Avenue Cincinnati 12, Ohio 
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Mr. Knight’s comments are typical of manufacturers 
who rely on Baldor Motors to power their equipment. 


For over a third of a century Baldor has supplied 
original equipment manufacturers with motors of 
uncompromising quality ... the kind of quality that 
requires every motor to be individually balanced and 
tested—not just spot checked! 


If your customers demand this extra touch of quality, 
contact Baldor. Their engineering service is available 
. . without obligation! 


BALDOR ELECTRIC COMPANY 


4353 Duncan Avenue . St. Lovis 10, Missouri 


Product Engineering 


Knight's 20" Rotary Table for 


- Milling & Indexing. Powered by a 


yi ae Mee sem lg 





Control frequency drift 


— stabilize 


Central 


y 


SINEERED 
CERAMICS 


VARIABLE EN 
RESISTORS 


AZ 


$ 


$ 


P 


r. f. circuits 


Centralab 
Temperature-Compensating 
Tubular Ceramic Capacitors 


A complete range of TC characteristics 


from NPO thru N5250 


500 V.D.C.W.. 1000 V.D.C. test 


Capacities from .5 mmf. to 750 mmf 
Operate over full temperature range of 
55 G to 85 E 


Non-insulated tubular style 
between temperature change and corrective 
capacity change. (Can also be obtained 
with Durez insulation.) 


reduces time-lag 


Meet JAN-C-20A and MIL-11015 
specifications for military use. Color-coded 


in compliance with RETMA and JAN specs 


Technical Bulletin 4 
itta. Wri 


engineering a 


A DIVISION OF GLOBE-UNION INC. 
918I East Keefe Avenue * M Wis 
804 Mt Toronto, 


_— PACKAGED 


ELECTRONIC 


saukee 1 


In Canada Pleasant Road, Canada 


CERAMIC. 


CIRCUITS CAPACITORS 


P 


roduct 
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+ 


ind resist bottles of 


ten 


four 


ı drawing 


ing pen ink, 


etching powder, guide, 


copper laminated Bakelite sheets (five 


with copper laminate on two sides), 


ket ind detailed in 
[he kit i scIf-enclosed 
etching trav and cover At 
uit be pro 
the kit 
Glen Cove, N. Y. 


For more information 
Circle 123 


ten tube soc 
structions 
in its 
least a 


duced 


Photocircuits 


dozen CIIK 
the 
Corp., 


mai 


with materials in 


inside back cover 


Vest Pocket Tachometer 


H ot li ( 
When the wir 
the 


ndicator wir reaches 
the re 
r€ id 


D 
petr 


m can be 
the 


] ] 
IOWCI Lit 


sonan point 
on th 


second on the 


r] 
vcles 
Direct 


upper scal | 
Ip] I Hc ana 


SU) to 25. 
istrument Serv 


Franklin 


eading is rovl | from 
000 rpm ion li 
ice, 30] 


square N.Y 


For more information 


Circle 124, inside back cover 


Portable Photocopy 
Machine 


machine 
| the 


An automatic photocopy 
contained and d |l 
xpo 


is self 
necessar ype! l such 
and pro 5, [Ol 

of dry phot vies. With a 


| 
(Continued on page 378) 


SUI Mang 


stainless 
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NOW! — another 


cost-saving service 
from your nearby 
BOSTO 
DISTRIBUTOR 


76 TOOTH SIZES 
321 stock BORES 


STANDARD STOCK 


BORED -TO- SIZE 
SPROCKETS 


complete with Keyway and Setscrew 


FINISH BORED — READY TO INSTALL 
Single width steel sprockets 2$ " Pitch through à à 
1” Pitch—in 76 commonly used Tooth Sizes 7^ OFF-THE-SHELF” — 
—with a full selection of finished bore diam- AT FACTORY PRICES 
eters for each sprocket—complete with key- 

way and setscrew. 


ELIMINATE BORING EXPENSE You save 
expense of reboring, keyway cutting, drilling 
and tapping for setscrew—and avoid down- 
time in emergency replacements. 


BOSTON GEAR QUALITY Sets the stand- 
ard for precision and performance—assures 
longer service life for both sprockets and 
chain. The BOSTON Gear 


complete line provides 
OFF-THE-SHELF DELIVERY More than 100 any Sprockets you 
BOSTON Gear Distributors can supply need including 
BORED-TO-SIZE Sprockets from stock. SHOLD-A-GRIP 
Get complete information, on any question interchangeable tapered 
of sprocket selection or application, from sprockets ond Bushings. 
: i p il For complete listings, 
factory-trained specialists . . . at the Distrib- see BOSTON Gear 
utor near you. Boston Gear Works, Catalog No. 56. 
71 Hayward St., Quincy 71, Mass. 


cau. vor BOSTO 


DISTRIBUTOR 


For nearest Distributor, look under "GEARS" 
in the Yellow Pages of your Telephone Book. 


56BG-S-23 
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Which of these 


oil-proof enclosures can 
you use right now? 


Write us 


All welded con 
struction seals out 


oil, water, dust 
External mounting 
feet and cover 
clamp 

Heavy gauge con- 


tinuous hinge 


WE SPECIALIZE IN HIGH QUALITY 
m UU 1 SHEET METAL ENCLOSURES OF 
m ADVANCED DESIGN 


hasp for 


locking 


Removable mount 


Here are some of the Hoffman boxes that 
the trade likes so well today. We build them 
strong and give them a smart, clean finish. Cus- 
tomers like them so well we've had to double 
and then redouble our production space. Why 
not look at a sample? You'll see why. 


Tl 
Baked white 


enamel interior 
Prime coat exte- 


rior 


All of these models comply with J. I. C. spec- 
ifications and come in a wide range of sizes, 


They are stocked by selected electrical whole- 
sale distributors—fast service. But we can make 
any special size you need to fit your specifica- 
tions. Tell us your problem—we can work it out, 


NEMA TYPE 12 PANEL ENCLOSURES 


These panel enclosures are strong, rigid and cleanly finished. All 
welded construction on heavy gauge steel. No knockouts or holes to admit oil, 
water, dust. Stock sizes at low cost for fast delivery. Or we can make any 
size you want. Illustrated above is wall cabinet type. We also make a floor 
mounted 2-door series in the following sizes: 54x42x8, 60x48x8, 60x48x10, 
60x60x10, 72x60x10. 


STANDARD STOCK SIZES, SINGLE DOOR, WALL MOUNTED 
4x 4x3 


16x 12x 6 30 x 20 x 6 30x24x8 42x36x8 : ` Šo Ann 
20 x 16x 6 30x24x6 36x24x8 48 x30x8 : 6x 6x4 
20x20x6 36x24x6 36x30x8 48 x 36 x 8 : ii 8x 6x34 


24 x 20x 6 24 x 24x 8 42 x 30x8 60 x 36 x 8 10x 8x4 
12x 10x 5 
14x 12x 6 


lóx 14xó 


— 4.4. C. WIRING 
~ BOXES 


Oil-proof 
Dust-proof 


2” WIRING BOXES 


This is a unique small box which may 
be just what you are looking for. Com- 
pletely oil-tight and dust-proof. Neo- 
prene gasketed cover. Cover screws 
thread into the box outside the gas- 
ket line. Available with or without 
mounting feet. Stock size 4 x 2 x 2, 

or other sizes on specification. 


Fourteen gauge steel, welded seams, all sides flanged. 
Neoprene gasketed cover chained to box, clamps on tight, 
opens up easily. No screw holes to leak oil or water. 
Clamp screws captivated, cannot get lost. Available with 
or without removable panel. Eight standard sizes. 


Need a Wwe 
little one 
like this? 


PUSHBUTTON BOXES 


Patented openings will fit all standard makes of oil- 
fight units. Conduit connections con be made at any 


J. I. C. 
WIRING 


location you specify. Neoprene gasket provides positive 
cover seal. This type is made of 14 gauge steel, and 
is immediately available in ten standard sizes to accom- 
modate from one to twenty-five push buttons. Cost is 
surprisingly low. 


TROUGHS 


Ideal for electrical wiring on machinery, in 

buildings, and outdoors where oil, dust, dirt 

or water is a problem. All seams welded, no holes in trough 
or cover. Gasketed clamp cover provides tight seal. Eight 
standard sizes ranging from 2'4 x 25 x 12 to 4 x 4 x 72. 
Special sizes on request. 


Note: These troughs are also available with flanged ends 
and fittings that con be bolted together to make a con- 
tinuous oil-tight wireway. 
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Your customers 
may need this drive... 


TO AUTOMATE YOUR MOTOR DRIVEN PRODUCTS... 
GIVE THEM PRECISE, VARIABLE SPEED CONTROL... 


Performance-Rated? 
; SELECTIVE 
deinen SPEED DRIVE 


STATION 
How many of your customers could use the full potential of your 
product when given automatic operation by a Century Selective 
Speed Drive? Possibly more than you think. 


Here's why. Predetermined, automatic manufacturing operations 
are faster, more accurate than manually controlled operations. A 
Century Selective Speed Drive on your product will respond to 
changes in operations—such as varying temperature, pressure, 
size, viscosity —and automatically adjust motor speed to fit the job. 
Operating from AC, these drives offer a broad range of DC stepless 
speed control. 'They can regulate speed for individual drives or for 
precision interlocked multi-motor drives ...can be used for jog- 
ging, normal or fast starts and stops, forward or reversing... 
and respond to a wide variety of remote control devices. 

Century has more than 50 years’ experience in engineering DC mo- 
tors. For information on any motor application, call or write your 
nearby Century District Sales Office or Authorized Distributor. 


POWER UNIT 


MOTOR DRIVE 


Performance -(tated © 


MOTORS CENTURY ELECTRIC COMPANY 


1/20 to 400 H.P. 


1806 Pine Street St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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New Parts and Materials continued 


proximately 28 lb. It operates under 
all normal office and factory light 
conditions, including fluorescent and 
incandescent lighting. ‘here is no 
shielding device required, no dark 


room or extra equipment is needed. 


| 
| steel covering, the unit weighs ap 
| 
Í 


l'he machine makes about 90 copies 
per hour, 94 in. wide by any length 
Lo Makes one-side or two-side copies 
€ O Colored papers are available for cod 
PER ing or filing purposes General Photo 
AT; | Products Co., Inc., General Photo 
On c Bldg., Chatham, N. J 
os 


For more information 


T Circle 125, inside back cover 


WITH VIKING PUMPS 


Sparkler Manufacturing Company, Mundelein, Illinois, assures high quality 
performance, high flow rate, and low operation cost by including Viking 
Pumps as original equipment on their horizontal plate filters for clarifying 
resinous coatings 


Filters range in capacity from 300, 500, 700, 1000, 1400, 1700, 2000 and 
3000 gallons per hour, and Viking pumps are available in the sizes required 
to meet all of these capacities 


Vikings are adaptable to many pumping requirements—perhaps yours, too 


For information, write for Bulletin 56Sx 


«VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. In Canada, it's "ROTO-KING" pumps 
See our catalog in Sweets ‘ 


Screw and Thread 


Another of the Reasons Behind Brad Foote Quality- | Templates 


Profile and detail drawings of 


| screws, screw heads and screw threads 
may be drawn with this template kit 
| The machine screws template covers 
: | flat, oval, round, binding and fillister 


types, & to No. 6. The screw thread 

* Deburring of gears isn't normally included in specs or template covers American standard 

drawings. And we don't get paid for it. But here at BRAD 

FOOTE we take pains and expend many man hours on debur- 

ring—for we know that one tiny burr can ruin a $100,000 
machine. 

e Examine your next shipment of gears. See whether your 
present supplier is painstakingly removing all the burrs. Find : 
out how many hours your assembly department has had to rence Karp, 16 Putnam Park, Green 
charge against deburring. See another way in which BRAD wich, Conn 
FOOTE quality and extra attention to details saves you For more information 
money. Circle 126, inside back cover 

è Prove to yourself the savings that BRAD FOOTE quality 
can mean. Let us quote on the gear requirements for your 
next program—whether it be radar equipment, diesel E " 
engines, etc. BRAD FOOTE has experience in providing gears Storage Oscilloscope 
for almost every specialized application and would welcome 
the opportunity of discussing your gear problems. 


BRAD FOOTE MAKES ALL TYPES OF GEARS— 


IN A COMPLETE RANGE OF STYLES AND SIZES 
C is primarily designed to operate with 


BRAD FOOTE GEAR WOoRKs INC any standard electrostatic-deflection 
" Í , e 


oscilloscope. It may also be operated 


threads from 20 to 4 per in. on 1 to 4 
in. dia. The screw heads template 
provides for top and side elevations 
of hex and square heads. Sold either 
individually or as a unit. A. Law 


All stored waveforms are presented 
at equal and constant brightness until 
intentionally erased. ‘The Model 102 


1309 South Cicero Avenue * Cicero 50, Illinois 
TESI EE OT EE EEL L EELE. using front-panel connections to the 
AMERICAN GEAR & MFG. CO PITTSBURGH GEAR COMPANY vertical and horizontal amplifiers. The 


A TETEE Ln P TL 46 Pittsburgh LIIS 


subsidiaries 


(Continued on page 381) 
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c ‘ON SPRINGS 
eue i Double 


A 


TORSION SPRINGS 
Single, double 
Edge wound 


wo) 


HAIRSPRINGS 
for instruments 
Gauges, etc. 


COMPRESSION SPRINGS 
v Shapes 
ariable pitch 


POWER SPRINGS 
Clock or Motor 


FLAT SPRINGS 
MnO ion PM beam 


te 
Ko 


SPRING WASHERS BeLLEVI INGS 
Wavy, Star, Finger, In fone Parallel 
Expander, etc. Parallel-series 


CLIPS, CLAMPS 
and COLLARS 


DIAPHRAGMS 
Discs, Plates 


ASSOCIATED Send n 
SPRING 


WOO) Sewn, CALE. 


FASTENERS and 
RETAINERS 


ASSOCIATED SPRING CORPORATION 





To plan tomorrow's aircraft... 


Brush System 
records performance in 
new supersonic wind tunnel 


NGINEERS at N. A. C. A.'s 
Lewis Flight Propulsion 
Laboratory use Brush Record- 
ing Systems to get the facts 
on model performance in their 
new supersonic wind tunnel 
This work will help determine 
the shape of future aircraft 
This N.A.C.A. facility has 
a 10’ x 10’ test area with air 
velocities above Mach-2. The 
instrumentation measures 
transient pressures at various 
points, as well as fluctuating 
aerodynamic forces. 
With Brush equipment, test 


results are recorded clearly 
accurately, instantaneously. 
Brush offers the most flexible 
direct writing systems avail 
able—a choice of ink and elec- 
tric writing in the same units 

chart speed range from 10” 
per day to 10” per second 

For virtually any type of 
measurement, you can obtain 
the facts quicker and easier 
with Brush equipment. Cor- 
sult your Brush representative, 
or write Brush Electronics 
Co., Dept. L-9, 3405 Perkins 
Avenue, Cleveland 14, Ohio, 
for complete information 


BRUSH ELECTRONICS 


3405 Perkins Avenue, Cleveland 14, Ohic 


COMPANY 


| CLEVITE 


4 * 


m mm 


Controi room in Lewis Flight Propulsion 
Laboratory of National Advisory Com 
mittee for Aeronautics, Cleveland, Ohio 
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New Parts and Materials continued 


In the 
old tradition of 


Craflsmanshy L: 


with modern design 


mplifiers ire coupled directh il 


low more than full-scale deflection and engineering... 
without overloading. ‘Their sensitivity D 
mav be calibrated to match the cali 
bration of the auxiliary. oscilloscope, 
or to 5 v full scale (3 in.) at the front 
panel connections 
Electronically regulated d-c voltage 
ire provided including the 3 and 5 
kv high voltage supplies. Stored in- 
formation is erased either by a push 
button or by an applied pulse. Ad 
vanced Electronics Mfg. Corp., 2025 
Pontius Ave., Los Angeles 25, Calif 


For more information 
Circle 127, inside back cover 


pae CREATES a Spring 


Accurate CREATES a Spring 
-because Accurate approaches spring problems 


with skill, experience . . . and imagination! 


Tracing Table Accurate Spring combines old fashioned 


i craftsmanship, modern design and engineering, 
An extra-thin tracing table designed 


for use by engineers, photographers and the most efficient production methods 
X-ray technicians, designers and ar to produce the finest of springs 
tists is 1,7, in. thick. Because of its 


at the lowest possible cost. 
low height and flush top, drawings 


which are actually larger than the When YOU need springs, YOU need Accurate! 
unit can be traced, it can be used 
easily under a string straight edg« 
Rubber feet on the bottom keep it p. " 
stationary even on tilted drawing oli COMUNE. SPRINGS 
drafting boards. Fluorescent ligl MAMANMAMAM AAA WIRE FORMS 
is employed in the unit. Made in / STAMPINGS 
four sizes; from 11 x 18 in. to 24 x 36 
in. Porta-Trace, Inc., Dept. PE, 342 


pane: Shy Sener eS ACCURATE SPRING MANUFACTURING COMPANY 


For more information 


Circle 128, inside back cover 3815 W, Lake Street * Chicago 24, Illinois 
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REINFORCEMENT News from L:O-F GLASS FIBERS COMPANY 


| 


L-O-F Glass Fibers’ Garan roving being chopped and blown into a flocking-type preform machine at Structural Fibers, Inc., Bedford, Ohio, 


Lindsay Water-Softener domes . . reinforced with 


Garan' roving for high wet-strength retention! 


Mr. Thomas Harris, manager, 
Matched Metal Molding Division, 
Structural Fibers, Inc., says: "We 
selected Garan roving for preforming 
water-softener domes to the exacting 
specifications of the Lindsay Com- 
pany. Garan roving’s superior wet- 
ting-out properties helped us mold 
a dome with extremely high wet 
strength retention!” 


Exclusive with L:O:F Glass Fibers 
Company, Garan roving has many 
important advantages . . 


e Improves flexural, compressive 
and tensile strength! 


LOF 


GLASS FIBERS 


e Wets out rapidly, thus speeding 
up molding cycle! 


e Bonds more uniformly with poly- 
ester molding resins! 


e Allows maximum translucency, 
with minimum fiber-pattern ! 


Vitron roving is available for many 
molding applications with epoxy, sili- 
cone and polyester resins. For tech- 
nical advice on how Garan or Vitron 
roving can improve your product, 
call our nearest sales office, or write: 
I -O-F Glass Fibers Company, Dept. The 
4-96, 1810 Madison Avenue, 
Toledo 1, Ohio. 


Lindsay Company’s new 
water softener has a superior plastic 
dome reinforced with Garan roving. 


L:O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


Makers of glass fibers by the ‘‘Electronic-Extrusion” process 
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(it m | a really leakproof ring that is 


Linear VEE-DAM rings make other hydraulic packing obsolete 


ÎN O OTHER PACKING DESIGN has ever done it! But 
now LINEAR assures split V-Ring packing that's absolutely 


leakproof, regardless of the fit at the ring joints! 


Even when gaps occur, through careless assembly or 
variations in bore size, LiNEAR VEE-DAM RINGS completely 
eliminate labyrinth flow. Sturdy rubber dams (A) in the 
grooved hinge area of each ring hermetically seal center 
groove sections when rings are stacked together. And 
lateral leakage is prevented by external abutments (B) 


on ring shoulders. 


LiNEAR VEE-DAM RINGS save on installation and mainte- 
nance ...last longer... reduce down time. They're the first 
real achievement in hydraulic packing design for a quarter 
century. We're molding them in a variety of sizes and 


compounds to meet extremes of temperature and pressure. 


“PERFECTLY ENGINEERED PACKINGS” 


INTIZ NEA 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 
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TAPER-LOCK LICENSEES 


The Air Preheater Corp., New York 

Ajax Flexible Coupling Co., Inc., Westfield 
American Can Co., Pacific Div., San Francisco 
American Machine and Metals, Inc., East Moline 


Sub. Cos. Bethlehem Steel Corp., Bethlehem 


The Black-Clawson Co., Middletown 

The Brewster Co., Inc., Shreveport 

Chain Belt Company, Milwaukee 

Chicago Pneumatic Tool Co., New York 

The Cleveland Worm & Gear Co., Cleveland 
Cocker Machine & Foundry Company, Gastonia 
Colmant-Cuvelier, Lille, France 

Continental Can Co., Inc., New York 
Crucible Steel Co. of America, Pittsburgh 
Dexter Folder Company, Pear! River 
Diamond Chain Co., Inc., Indianapolis 

The Duraloy Company, Scottdale 

Ericsson Merritt, Inc., Lockport 


Fairmont Railway Motors, Inc., Fairmont 


LEADING MAN UFACTU RERS J. H. Fenner & Co., Ltd., Marfleet, England 


J. H. Fletcher & Co., Huntington 


ARE LICENSED BY DODGE TO Foremost Machine Builders, Livingston 


The Fuller Brush Co., Hartford 


MANUFACTURE TAPER-LOCK HUBS The Goodman Mtg. Co., Chicago 


Gould Paper Co., Lyons Falls 

FOR USE IN THEIR PRODUCTS OR PLANTS Hemmend Levndry Cleaning Mech. Co Wece 
Hetherington and Berner Inc., Indianapolis 
Humphrey and Sons Co., Joliet 
Illinois Gear & Machine Co., Chicago 
Imperial Paper and Color Corp., Glens Falls 
Industrial Specialties Co., Pawtucket 
lowa Manufacturing Co., Cedar Rapids 
The Jeffrey Manufacturing Co., Columbus 


Jones Machinery Division, 
He witt-Robins Inc., Chicago 


Kallay Gear Works, Inc., Bridgepor! 
The Karl Kiefer Machine Co., Cincinnati 
Keyes Fibre Company, Waterville 
Lamson Corporation, Syracuse 

E. P. Lawson Co., Inc., New York 
Link-Belt Company, Chicago 

The Long Company, Oak Hill 

Loper Machine Works, Monroe 


Lovejoy Flexible Coupling Co., Chicago 


J. W. Minder Chain & Gear Co., Los Angeles 
à Morse Chain Company, Detroit 
Niagara Chemical Division, 


Food Machinery & Chemical Corp., Middleport 
The Taper-Lock method of mounting wheels to shafts has been adopted Oil Well Supply Division, 
as standard in thousands of plants. With 68 licensees incorporating United States Steel Corp., Dallas 
Taper-Lock in their products, such standardization is becoming more Porter-Way Harvester Manufacturer, Waterloo 
and more universal . ..The Taper-Lock bushing mounts flush. No flange, Potter & Johnston Co., Pawtucket 
no collar, no protruding parts. Easy on, easy off. Taper-Lock holds 
with the firmness of a shrunk-on fit. ONE bushing fits sprockets, sheaves, 
couplings and pulleys—both timing-belt and conveyor... See your 
Dodge Distributor or write us for the full story. 


DODGE MANUFACTURING CORPORATION R. J. Reynolds Tobacco Co., Winston-Salem 
1200 Union Street, Mishawaka, Indiana St. Regis Paper Company, New York 


Prager Incorporated, New Orleans 
Proctor & Schwartz, Inc., Philadelphia 
Ramsey Chain Company, Inc., Albany 


Robert Reiner, Inc., Weehawken 


Shenango-Penn Mold Co., Dover 

Sonntag Scientific Corporation, Green wich 
Standard Steel Spring Div., New Castle 
Stranahan Gear Co., Inc., Philadelphia 

M. H. Treadwell Company, Inc., New York 


€ d of Mishawaka Ind The Union Chain & Mfg., Co., Sandusky 
P . 
United States Rubber Co., Philadelphia 


MANUFACTURER OF MODERN POWER TRANSMISSION MACHINERY J. A. Vance Co., Winston-Salem 
AND ORIGINATOR OF TAPER-LOCK Warner Electric Brake & Clutch Company, Boloit 
The Waterman-Western Company, Exeter 
Webster Manufacturing, Inc., Tiffin 
Whitewater Manufacturing Co., Whitewater 


The Whitney Chain Company, Hartford 
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CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 402. 


Glass Cloth Laminates—Brochure, 
pp, describes specific electri 
electronic applications together with 
physic il and dielectric properties of 
Manufactur 


ind fabricators of icon 


silicone-glass laminat 


la 
minates arç Iso included. Dow 


rning Corp., Midland, Mich 


Circle 129, inside back cover 


Hydraulic Cylinders—Catalog 104, 4 
pp, includes engineering, d 
data, parts cro ti 

brackets, rod clevis ind sp 
( Galland-Henning 
St., Milwaukee 46, Wi 


Circle 130, inside back cover 


Fiber and Laminated Plastics—Bull 
tin, 4 pp. Descril phvsical proper 
tics and use « vulcanized fiber and 
l t ional Vulcan 
ized Fiber Co., 105 
mington 99, Del 


iminated pla 


h St., Wil 


Circle 131, inside back cover 


Refractory Copper-Base Allovs— Book 
Included ar 
information and applicati 


let, 36 pp 


phor bronze, nickel silver, 
copper and cupro nickel 
Metal Div., H. K. Porter 
Riverside, N. J 
Circle 132, inside back cover 


Retractile Cords—Catalog 


556, 12 pp, shows cords for industri 


Electric 


communication and home application 
Koiled Kords, Inc., Box K, New Haven 
14, Conn 


Circle 133, inside back cover 


Sump and Line-T ype Filters—Catalogs 

3). Data and dimensional charts for 
sump and line type filters for hydraulic 
oils, coolants, lubri s, fire-resistant 
hydraulic fluids. Marvel Engineering 
Co., 7227 N. Hamlin Ave., Chicago 
t5, Ti 


Circle 134, inside back cover 


l'hermostats—Catalog ML-l, 4 pp, 
has physical, electrical and 

Ince data 
popular ty 


pes 


Product Engineering 


trols. Also a summary of the d 
ind installation factor 
iffect control accuracy 
Ashland, Mass 

Circle 135, inside back cover 


whi h 


Fenwal 


Snap-Action Thermostats—( 
ATI, 4 pp, contains physi 
trical and performance specif 
for many types of snap-action 
idjustable 


Ashland 


thermostats. Fem 
Mass 
Circle 136, inside back cover 


Large Forged Nuts—Catalog 
Lists specifications and prices : 
h nuts, large square nuts 

il nuts ranging in size 
Dept P 
5125 St. ( 
Ohio 


Circle 137, inside back cover 


through S in 


& Sons, In 


Clk land 3 


l'eflon Products—Brochure T-110, 12 
pp. Data on properties, specification 
table and descriptions of 
gaskets sheet, TOK 
tubing, tape Crane Packing ( 
Dept. PEN, 6400 Oakton St., Morton 
Grove, Ill 


pa king 


O-rings, bellows 


Circle 138, inside back cover 


Polyester Resins—Brochure 50-3, | 
pp. Discusses materials, phvsical pro] 
Also the use of catalvsts, mok 
lubricants and fibrous reinforcement 
Interchemical Corp., 224 McWhorter 
St., Newark 5, N. J 

Circle 139, inside back cover 


erties 


Fixed and Adjustable Resistors—Chart 
has data on rated wattage, maximum 


operating temperature, dimensions 
International 


Broad St., 


ind approximate price 
Resistance Co., 401 N 
Ph ladelphia, Pa. 


Circle 140, inside back cover 


Hydraulic Gear Pump—Booklet, 16 pp 
Describes test 
ince tables of gear pumps. Cessna 
Aircraft Co., Industrial Hvdraulics 
Div.. Hutchinson, Kan 


Circle 141, inside back cover 


results and perform 


(Continued on page 386) 
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DODGE 
PRODUCTS 


you should know 


SC and SCM 
BALL BEARING 
PILLOW BLOCKS 


DIAMOND D 
CLUTCHES 


SEALED-LIFE V-BELTS 


DoD 


s. Lood roat- 
ROLLING BEARINGS: fher data 


à ion* nd 

a m ings, dime "Timken one in A838. 
n Do à . 

SCM Ball Bearing , Rolling 

jutches. 


es. Diamon 

orra Air-Grip e — 
a ical date, sizes s 
ew es. Bulletin p 56. 


gp-tiFe V-BELTS. C 


SEALED. is and € 
son details € 
ux - sizes, pis — 
s. Du 


side le 


Write for your copies. 


DODGE MANUFACTURING CORPORATION 
1200 Union Street * Mishawaka, Indiana 


> of Mishawaka, Ind 





BOURNS 


BU aga 


high performance 
under environmental 
extremes 


The LINIOMETER has a bushing-supported shaft and 
the same highly reliable internal construction as 
the ALIGN-O-POT—for use where the self-aligning 
feature is not applicable. Small cross-section and 
optional mounting configurations are added fea 
tures of these units. Available in standard travels 
from Ya" to 614". 


SELF ALIGNING SHAFT- 
linear motion 
potentiometers 


a y> 
A 


— highly reliable 
despite misalignment 
of actuating member 


Here is a far-reaching advance in linear 
motion design. This unit allows for misalign 
ment between the instrument and actuator 
eliminating shaft side loads. With no align 
ment needed, the unit is mounted and 
installed quickly...is easily designed into 
a system. 

To insure low noise characteristics under 
extreme vibration, the ALIGN-O-POT wiper 
assembly is supported throughout its entire 
travel by parallel guide rods. This provides 
continuous support directly at the point of 
contact...multiple contacts are used to 
further increase the reliability 

The ALIGN-O-POT has a stainless steel case 
and a flexible cable with plug connector 
Standard travels are available from 42” to 
612". Other travels can be provided up 
to 36". The ALIGN-O-POT is fully 
tooled and in production 


the complete line of linear motion potentiometers 


Bourns offers a wide selection of standard instruments for any need 
from V" to 36" travels —all built for maximum reliability and optimum 
performance. Bourns will work with you on special requirements 


Write for technical literature. 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue 
Riverside, California 
Plants: Riverside, California — Ames, lowa 


Catalogs and Bulletins continued 


Flexible 


Porque 


Couplings—W 
rating t l ph | 
dimensions are g 1. Mo Chain 
EO. Ithai , IN Y 
Circle 


142, inside back cover 


Plaster 


Booklet, 


Mold Aluminum Castings 
t5 pp l n of th 
Mor 

Sprin ( )h 


Circle 143, inside back cover 


Air and Hydraulic Valves and Feeds 
Booklet. 70 pp D m 
' 


] I 
on 


tions and da 
| | oth 


1) 


rot 


Drafting ‘Template 


] 
nci 


f 


AN 


orner-t 


| 
IT 


side back cover 


Miniature and Sub-Miniature Clutches 
Bulletin, 4 pp, gh dimensions and 
lata. Precision Sp: ial 

58 St., Kan 


High 
t pi 


l'emperature Wire—B 

Ci i 

lata on high tem] tu icone 
(Continued on page 388) 
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AL Stainless Steels 
for the Process industries 


9999982 999222592292 *95*9*25822595292252*52529223229525925252 


VARIOUS TYPES—Generally speak- 
ing, stainless steels are divided into 
three groups: chromium, chromium 
nickel, and chromium-manganese-low 
nickel steels. Their corrosion resist- 
ance, hardenability, tensile strength, 
etc., varies with the proportion of 
chromium, nickel and other alloying 
elements each type contains 
The chromium stainless gra 
divided martensitic 
steels, which are and fer- 
ritic non-hardenable steels. Both types 
are magnetic. The i 


and chromium-manganese-low 


les are 


into two 


types 
hardenable; 
chromium nickel 
nickel 
stainless grades are austenitic steels, 
hardenable only by coldworking, and 
are non-magnetic 

The principal chrom: 
steels of chemical ind 
are Types 410 
tic grades, and 
and 446 ferritic steels. Chromium 


austenitic steels of principa 


stainless 
ignincance 
Ea ans 


i act 
151 ar 


Types 105, 450, 44:3 


martensi- 


) 


ance are Types 3 
347, 309 and 310. In th« 
develope | 
nickel austenit 
physical and 
closely appre 
302—with the advant 
lower nickel content 

] 


availability in times Of nickel 


PRINCIPAL GRADES—Industry has 
called for quite an extensive range of 
chemical 

stainless steels 

ments, types have been developed 
which are best suited a particular 
application: sucl 3 
for €xtra COITOSIOI 

309 and 310 for extra hig 

service, etc. Knowledg« 

less steel qualities IS €CS5 

gineers and designers to 

uct that will best do 

which it was intended. Comi 

on AL Stainless Steels 1s 

the various publications li 

» Of all the stainless stec 

most used in the chem 

industries are Types 304, 316, 317 and 
347 chromium nickel steels. The first 
three grades are also available in extra 
low carbon varieties to meet extreme 
conditions of service 
whicn might carry the threat of inter- 
granular corrosion. Designated Types 
304L, 316L and 317L, these low carbon 
stainless steels are practically immune 
to carbide precipitation in the as- 
welded condition. Like Type 347, they 


shortage, 


and physical pr perties in 


Io meet these require- 


taDrication or 


Product Engineering 


permit the field-welding and stress- 
relieving of material of any thickness, 
for example, without the hazard of 
intergranular corrosion 


REGULARLY SUPPLIED FORMS 

Allegheny Ludlum Steel Corpora- 
tion is in position to furnish the various 
grades of stainless steel in all of the 
commercial forms required by fabri- 
cators of these metals. These include: 


è Plates, including formed heads 

@ Sheets, either coiled or straight cut lengths 
è Strip, either coiled or straight cut lengths 
e Bars, rounds... flats... hexagons. 
squares or special shapes 
Billets, for forging or upsetting 

Angles 

Wire 

Tubing, seamless or welded 

Castings and smooth-hammered Forgings 
Extrusions 


Clad stainless 


octagons 


Information as to size ranges and 
mill tolerances are available 
ture devoted to detailed discussions of 


AL Stainle SS Steels 


SPECIAL REQUIREMENTS —When 


selecting a grade of corrosion and heat 


in. litera- 


resisting steel for a given application, 
it should always be borne in mind that 
laboratory tests, however carefully per- 
formed, can be expected at best to be 
only indicative of field performance 
Variations in actual service conditions 
are so wide that a special study of the 
case at hand may be necessary at times 
To that end, Allegheny Ludlum engi- 
neers and technical men are available 
for consultation on unusual problems 
involving stainless applications 


FABRICATION— AL 
may be easily fabricated by any of the 
usual welding, drawing, 
blanking, machining, spinning, forg- 
ing, riveting, shearing, soldering, et 

In some instances, however, care must 
be exercised in handling of the material 
to preserve its corrosion or heat resist- 
ing properties. No one should under- 
take to fabricate any of the stainless 
steels without a full understanding of 
these handling procedures. Proper 


y 
c 


Stainless Steels 


proc esses 


For Stainless Steel in ML Forms- cell 


Allegheny [udlum 


Warehouse stocks carried by all Ryerson Steel plants 


* "9929929292 929598595925*9?592292252222^252 


LLL III 


processing is fully discussed in Alle- 
gheny Ludlum literature—available on 
request. 


RESISTANCE TO ATTACK —There 
is a wide range of conditions under 
which AL Stainless Steels operate in 
resisting corrosive attack at normal and 
elevated temperatures. Detailed infor- 
mation regarding their resistance to 
various media, heat resistance and 
strength will be sent upon request. 


See the publication list below 


STAINLESS CLAD STEEL— Allegheny 
Ludlum Stainless Clad is available com- 
mercially in the following commodi- 
ties: 


tion you need 

Blue Sheets —An indi 
containing tihed la ry data 
on physic id emical properties, 
etc. 1s available on each grade ot AL 


Stainless Steel 


> Sheet, 


Fabrication of Stainless Steels— Contains 


id finishing stainless steel. 


AL Stainless Steel in Chemical Process- 


ing—36 pages on various pplica- 
ti nless in 


ions, advantages, etc. of st 
the chemical industry 
Stainless Steel Handbook—A case- 
bound book of 124 pages, contain 
complete data leading 

selection and fabri 

correct i 


1 
il 


@ Write to Allegheny Ludlum Steel 
poration, Oliver Bldg., Pittsburgh 22, 


ADDRESS DEPT. NO. PE-81 


d 





HAVE YOU RECEIVED 
YOUR COPIES OF THE 


NEW 


P. 111 T. V]: 
T NÉ 


a partial grouping of new 
AllenAir Catalogs. These, as well as others 
that make up the complete AllenAir line 
of Air Contro! Equipment, are spiral 
bound into a handsome master 
catalog for your convenience 

and easy reference 


WRITE FOR YOUR 
COPY NOW! 


Shown below is only 


Valve-in-Head Cylinders 
Air or Electrically 
Operated. Selection 
of 8 different models 
to meet your specific 
requirements. 1$" to 
4" bore, up to 20 

stroke in STOCK. 

| : The A. K. ALLEN CO. 


FIT TTE 


Single & Double 
Ended Cylinders 


Complete range of 
sizes; all mounting 
styles. 


Air Valves 


8 page catalog illus- 
trating complete line 
of solenoid, pilot and 
hand valves. 


LITTT OT. 
TD. = 


Spring Return Clamp 


Universal mounting, 
(2) v$ N.P.T. air in- 
lets, 1 brass hose 
connector. 


LIT TR MI BC 


Dial Feed 
Indexing Tables 


Selection of 3 differ- 
ent models. 


"rv 
iMAIL 
| THE A. K. ALLEN CO. 

57 Meserole Ave., Brooklyn 22, N. Y. 


Name 
Position — 
ompony . 


ddress_ 


Catalogs and Bulletins continued 


rubber ind 


insulated hook-up lead 
Springheld Wire and Tinsel 
70 Leete St., Springfield 8, Mass 


Circle 150, inside back cover 


wire 


CO., 


V-Belt Clutch-ROL 1255 4 pp. De 
scribes an automat V-belt clutch 
that belt obtain a 


speed spread between engagement and 


utilizes pull t 
release and to increase clutch capacity. 
Rev-O-Loc Clutch Corp., P.O 
1806, Milwaukee 1, Wis 


Circle 151, inside back cover 


Box 


Governors for ‘Torque Converter 
5 pp Has des 
grams and pictures of torque converter 


Co 


Brochure, ription, dia 


governors Pierce Governor 
Anderson 


Ind 
Circle 152, inside back cover 


Finned Tubing—Booklet, 16 pp. Gives 
description, pictures and data. Wolver 
ine Tube, Guardian Bldg., Detroit 26, 


Mich 
Circle 153 


inside back cover 


Seamless Forged and Rolled Rings 
Bulletin, 16 pp, has chart showing, in 
divisions, weights for steel ring: 
OD. Alco Products, 
Schenectady, N. Y. 


Circle 154, inside back cover 


Lain 
from ] to 145 in 


Inc., Box 1065 


Bulletin 


information on 


Bimetal Thermostats §400, 
+ pp 


perature 


Contains tem 
ratings, 
irrangements. Stevens 


Box 1007 


ranges, mountings 


Mfg 
Mansfield, 


terminal 
Co. Inc.. P.O 
Ohio 


Circle 155, inside back cover 


Electric Motors 
tains 
U.S 
Conn 


Bulletin, 7 pp 
pictures 


Motors In 


( on 
ind. data 


Milford 


diagrams, 
Electri il 


Circle 156, inside back cover 


Electrical and Electronics Transform- 
italog S-102, 24 pp. Specifica 
tions, dimensions and mounting styles 
Chicago Standard Trans 
3501 W. Addison St., 


ers—( 


ire given. 
former Corp., 
Chicago 18, Ill 

Circle 157 


inside back cover 


Molded PVC Parts—Bulletin, 5 
Chart 


ride 


pp. 
ot polyvinyl chlo 
moldings. Stokes Molded Prod 
l'avlor St., Trenton 4, N. J 
Circle 158, inside back cover 


ind features 


ucts, 


Dihedral Couplings—Catalog 62 
floating 


9 pp 
Information on standard, 


(Continued on page 391) 
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HOW DOES GARRETT 
GIVE SUCH SERVICE? 


What others may call impossible 
Garrett comes through as routine 
service. It seems as though they 
treat each order as the only one in 
their three plants. Everybody pitches 
in for service with the customer in 
mind. 


If it is a stock item such as lock 
washers, flat washers, spring wash- 
ers or hose clamps the order is usu- 
ally on the way the same day. If it 
is stampings or assemblies Garrett 
engineers, production men and die 
makers team up to make their high- 
speed automatic equipment really 
hum... and your order is in your 
hands in half the time. 


Want to be surprised by real serv- 
ice you can't beat? Next time send 
your order to Garrett for... 


LOCK WASHERS 
FLAT WASHERS 
HOSE CLAMPS 
SPRING WASHERS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 
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Remarkable ( PLASTISOL 


be CAUSE 


it’s made 


of 
Firestone 


Product Engineering 


«is 
..improves so many products 
its an industry itself! 


inpia 


So versatile is plastisol (Exon 654 in the 
Firestone line of vinyl resins) that its uses 
spreading rapidly throughout industry. 

All kinds of produc ts are being made better 
to sell better, with the benefits of plastisol 
compounds made with Exon 654. 

Look at the picture above—plastisol at work! 
Slush molde d of Exon 654, the doll acquires 
a natural look and feel, a washable skin. The 
supermarket wagon is dipcoated with Exon 
654 so moisture can't rust it. Exon 654 plasti- 
sol coating makes the handbag fabri 
durable, colorful 


affect the Exon 654-coated dish drainer. 


are 


more 


fashionable. Greases can't 


WON C 
CNN 
N \ ^ ^l 


ral 


Even the car itself! It can actually cost 
because plastisol reduced 


Assembly 


production costs! 
lines now use grappling hooks 
lift the chassis because abrasion-proof plas 


sol coatings on the hooks prevent mart 


And the cai 
tery and other parts were made in a plant 


that coated its tanks with Exon 654 so that 


scratching the car surface 


acids wouldn't corrode them. 

his remarkable plastisol, Exon 654, is jus 
th« 
complete line of versatile vinyls. It is anoth« 
looks to Firestone Exon 


tor engineered answers to its needs. 


one of many resins in industry s m 


reason why industry 


VERSATILE VINYL RESINS 


0 


engineered answers to industry’s needs 


For complete information or technical service on the entire line of Exor 


CHEMICAL SALES DIVISION 


f Y Do k . 66M, PO 
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| Emerson-Electric 


I 
f 


engineering highlights 


New, improved motor oiler 
assures positive, cleaner lubrication 


A new-style oiler is a special feature 
included on many Emerson-Electric 
die-cast end-shield motors. It assures 
positive internal lubricating 
provides an added convenience in 
motor lubrication. 


—also 


As shown in the illustration, the new 
oiler consists of three basic compo- 
nents—spring, retaining cup and oil- 
well cap. The spring performs two 
important functions: 


First, it presses against a felt tongue 
which is part of the felt packing in 
the oil reservoir—the tongue extends 
through an opening in the sleeve bear- 
ing and makes direct contact with the 


shaft. By maintaining pressure against 
the tongue, proper lubrication is as- 
sured under all operating conditions. 


Second, the spring holds the retaining 
cup in place against the oil-well cap; 
this prevents dirt and foreign matter 
from entering through the opening in 
the cap. 

In addition, lubrication is simplified 
since pressure easily depresses the 
retaining cup, permitting oil to flow 
readily into the felt packing. 


This is another of many Emerson 
Electric *highlight" engineering fea- 
tures that benefit designers and manu- 
facturers of motor-driven appliances. 


Emerson-Electric 


BRANCHES: NEW YORK 7, N. Y., 
PHILADELPHIA (Secane), PA 


LOS ANGELES 42, CALIF., 5415 York Blvd 


11 Park Place » 
868 Quince Lane 


CHICAGO 23, ILL., 
« DETROIT 7, MICH., 1375 E. Jefferson Ave. » 


» DAVENPORT, IOWA, 617 Brady Street * 


Product 


1623 S. Pulaski Road 


Call on 
Emerson-Electric 
motor-drive 
specialists 


Recognized as a leader in equipment- 
drive motors for more than 60 years, 
Emerson-Electric specialists offer 
wide experience in all phases of 
motor-driven applications. You'll 
find their help valuable, whether 
you're designing or re-designing for 
performance and sales. Write for 
bulletin M-30. THE EMERSON 
ELECTRIC MFG. CO., ST. LOUIS 
21, MISSOURI 


of St. Louis » Since 1890 


SYRACUSE, N. Y., 209 Oakley Drive 


CLEVELAND 16, OHIO, 1580 Rockland Ave. 
CINCINNATI 11, OHIO, 2917 Ratterman Ave. 
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gs and Bulletins continued 


d hedi il 
l 


tandard 


\ alve s 


Circle 160, inside back cover 


Heat and Corrosion Resisting Cast- 


ings- Bı 


Je back cover 


Extrudes Tubing 


and Shapes-1 
[B413, ¢ H | 


Fluorocarbon Products 


Potentiometers 


$ 


Glass Fiber-Epoxy Tubing 


+ 


Unified ‘Threads 


+ 


ie 


L 
E 
- 


| ae 


Depend on | GERING 


EXTRUDED TUBING 


You'll agree that a snorkel is no better than its life-line, 
the tube that carries the vital supply of air to the swimmer. In both their 
single-tube and their “Double-Header” snorkel, 
Globe Rubber Products of Philadelphia, use acetate tubing from 
Gering’s Extruded Products Division for this important task. 


COMPLETE PRODUCTION FACILITIES! 


For the finest in light- 
weight, durable, easily formed 
plastic extrusions in a complete 
range of thermoplastic materials, 
come to Gering. At your service are 
hundreds of dies . . . complete 
custom die-making ... and a wide range of modern 
extrusion equipment. Why not send us your 
blueprint—let us bid on your next job. Find out for 
yourself that Gering means top quality plus dependable 
delivery . . . made possible by one of the most complete and 
efficient extrusion plants in the world! 


Service + Quality -» Dependability 


PRODUCTS, INC. 


KENILWORTH, N. J 


Gering Extrudes 
Polyethylene, Acetate 
Butyrate; (Tenite Il 

Acrylic, Vinyl, Polystyrene, 
Ethyl Cellulose, Copolymers 





Do you make special 
papers to protect 
stainless steel? 


A design engineer 
learns the profit story 2 
about 

special-purpose 


papers 


Yes. Mosinee manufactures a special interleaving paper to pro- 
tect stainless steel's mirror-like finish as it is wound into coils. 


What special properties 
does MOSINEE steel How can this paper 
interleaving paper uniformity help me? ! 


It is free of corrosive and abrasive materials. 
This specialized paper is carefully formed and 
surfaced to avoid marking or scratching. 


An accurately controlled paper is a better insur- 
ance against damaging your product than one 
not specially engineered for this particular purpose. 
Does ; ; h 
. i Call the man from Mosinee for profitable 
MOSINEE A P 


aitik : ways special-purpose papers can help you! 
special- \ ' Current special-paper applications such as 
purpose E Ji these may suggest ways paper can help you. 
For qualified counsel and profitable assist- 
ance in your packaging, processing, laminat- 
ing, fabricating, insulation or protection with 
paper... you are invited to take advantage 
of Mosinee's specialized paper experience. 

Call or write Mosinee today. 


A A b m » 
Yes. Mosinee prepares hundreds of special pa- ay, e) f f 
pers...and every roll meets exact specifications. 1 x | d 


SINEE PAPER MILLS COMPANY 
DEPT. PE © MOSINEE, WISCONSIN 
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AIRCRAFT 
INDUSTRY 
[C] Wind Tunnels 
{_] Dynamometers 
[C] Accessory Testing 


AUTOMOTIVE 
INDUSTRY 
[C] Conveyors 
[ | Machine Tools 
| Presses 


Dynamometers 


CALCINED 
PRODUCTS 
| Kilns 
Fans 
] Feeders 


Conveyors 


CHEMICALS 
[ ] Pumps 
Conveyors 
[ ] Process Machinery 
Winders 


PROCESSING 

[] Mixers 
[] Dryers 
L] Conveyors 
[] Mills 

GRAPHIC ARTS 
C] Main Presses 
[C] Press Auxiliaries 
C] Winders 


[C] Slitters 


MATERIALS 
HANDLING 
C] Conveyors 
C] Cranes 
[C] Shovels 
[C] Lift Trucks 


MINING 


[C] Conveyors 
[C] Hoists 
[] Mills 





DYNAMATI 


WORKING 
Rolling Mills 


Presses 


] Winders 


Slitters 
Loop Cars 


PULP 
AND PAPER 


Paper Machines 
Auxiliary Helpers 
Converting Machines 
Finishing Machines 


Pulp Processing Machines 


RUBBER 
AND PLASTICS 


Extruders 
Plasticizers 


Calenders 


[] Winders 


Eddy-Current Equipment 
Can Be the Solution 


Using standard AC lines as a power source, Dynamatic torque 


transmitting equipment satisfies most stepless adjustable speed 


requirements. 


Drives, Couplings, Brakes, and Dynamometers with electronic 
or magnetic amplifier control provide the advantages of rapid 


response, wide speed range, quiet operation, low power losses, 


Dynamatic Ajusto-Spede* 


low maintenance cost, and remote control. 


EATON 


Sel ptember, J50 


Product Engineering 


and Dynaspede® 


TESTING 


[] Engines 

[] Pumps 

C] Motors 

[] Auxiliaries 
C] Wind Tunnels 


TEXTILES 
C] Winders 
C] Slashers 
C] Dryers 
[C] Batchers 


UTILITIES 
[] Fans 


C] Boiler Feed Pumps 


Pres ill 
ATING MULT 


DYNAMATIC DIVISION 


Send for your free copy of the 
Dynamatic Bulletin GB-2, which 
illustrates and describes eddy- 
current adjustable speed rotating 
equipment. 


MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE . 


KENOSHA, WISCONSIN 


— 
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CUT 
FASTENING 
COSTS! 


Milford Rivets 


Semi-tubular, full-tubu- 
lar, split. All Milford 
Rivets are cold-formed 
from a wide variety of 
metals and alloys. 


Here's A Team 
That Does It For You- 
Milford Tubular Rivets 


& Rivet-Setting 


Machines!. 


Milford 
Rivet-Setting M achines 


A complete line of pre- 
cision, high-speed Mil- 
ford Rivet-Setting Ma- 
chines for automatic as- 
sembly of your products. 


Whatever your needs . . . tubular rivets; rivet-setting 
machines, special cold-formed fasteners or parts . 
Milford's five manufacturing plants give you unmatched 
service. To pare your fastening costs, to increase pro- 
duction—get in touch with Milford! 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT e HATBORO, PENNSYLVANIA 
ELYRIA, OHIO e AURORA, ILLINOIS e NORWALK, CALIF 


| 


Catalogs and Bulletins continued 


Britain and Canada, the minor 
changes in threads per inch from 
American Standards, advantages of 
thread tightness and interchange 
ibility. Cleveland Cap Screw Co., 
Box 545, 2917 E. 79 St., Cleveland 
t. Ohio 

Circle 167, inside back cover 
l'esting Services-Bulletin, 72 pp 
listing of services and facilities f 
testing, applied research and engineer 
ing analyses. Electrical. Testing Lab 
Inc, 2 E. End Ave, New York 21, 
N. Y 


Circle 168, inside back cover 


Flexible Shafts—Bullctii 

pp, illustrat ty] 

ing flexible shaftin 

drive or remote control application 
Stow Mfg. Co., 426 Shear St., Bin 
hamton, N. Y 


Circle 169, inside back cover 


y 


Wrought Aluminum Corrosion—Book 

This data and formulae in 

ms of corrosion 

iluminum and 

luminum allos | iccelerating 
the corrosio f aluminum alloys ar 
discussed ong wit | m method 
calculated to control these factors 
Kaiser Aluminum & Chemical Corp 
1924 Broadw iV, Oakland 12 Calif 


Circle 170, inside back cover 


Multiple V-Belt Sheaves 

gives information o1 
she ives A 

descriptions M 

2915 S. Wabash Ai 

Hl 


Circle 171, inside back cover 


Cold Extrusion— Booklet 
ind diagram on pl [ extru« 
ing cold stecl. Heintz Mfg. Co., Fron 
St., Philad Iphia 0. Pa 


j 
Circle 2, inside back cover 


Solenoids —Catal 
ind tabk I l 
Corp., Milwaul W 


Circle 173, inside back cover 


ifydraulic Cylinders for Large Equip 
ment—Bulletin 79000, 6 pp, g 
cross-sectional drawing dimension 
ratings, other data. Oilgear Co., 15 
W. Pierce St., Milwaukee 4, Wis 


Circle 174, inside back cover 


Delivery Pump—Bulletin 46000, 8 pp. 
Construction, operation peeds, ca 
| | , 


(Continued on page 396) 
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Four-color printing register 
controlled within .002 inches 


with Denison Hydraulic Equipment 


Q 
A RELIEF VALVE 
Ww 


OUT | 


| 


RETURN 


ow REGULATOR 


A a T 
MOTOR ar 3 SOLENOIO 
" 1 


VALVE 


LE FU 


HYDRAULIC 
f | 
-RETURN | {RETURN L NE 


LEAST /2 


ol ade 
— o 


Each compensator idler is driven from the 
: sprocket of this gear reducer which is driven 
comic pages by the Denison axial-piston fluid motor. A 


Getting colors to register properly on high-speed presses is solenoid valve controls motor operation in 

f i À ) ffi ] ks lo Loses 0 i response to signals from the compensator 

one of the most difficult tasks in modern printing. But the amplifier. (Below) Selector switches mounted 

HURLETRON register control system, developed by Electric on the end of each print cylinder shaft generate 
i y y 

Eye Equipment Company and powered by Denison hydraulic electrical signals to indicate the angular posi- 


i tion of the cylinder. 
equipment overcomes the problem . . . actually controls register 


Did you ever notice how one color overlaps another on the Sunday 


within .002 of an inch. 

Denison hydraulic pumps and motors respond instantly to 
electronically-developed signals, a major factor in the pinpoint 
accuracy of Electric Eye’s control system. Only one hundredth of 
a second is required for an adjustment to be made. 

The key to the entire system is a Denison fixed displacement, 
high pressure, high volume vane pump. Denison’s fluid axial-piston 
motor and Multi-Range Flow Control contribute to the highly 
dependable operation of this printing aid. 

Hundreds of similar experiences by equipment manufacturers 
prove how Denison hydraulic pumps and motors solve difficult 


control problems with unusual simplicity. Write for full details. DEN ISON 


DENISON ENGINEERING DIVISION L OIL : 


American Brake Shoe Co. 
1194 Dublin Road . Columbus 16, Ohio 
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Perkins Precision Gears Catalogs and Bulletins continued 


pacitv and pressure ratings of con 

stant displacement radial piston 

f pumps. Oilgear Co., 1578C W. 
Top Code’ Pierce St., Milwaukee 4, Wis. 


Circle 175, inside back cover 


. SIKORSK Y Directional Control Valves—Bulletin 

or D 80200, 8 pp. Contains diagrams, pic 

im tures and data on directional control 

^ ter we : 

" valves with two-wav plungers. Oilgear 
COUPLING Co., Milwaukee 4, Wis 


Circle 176, inside back cover 


Fluid Power Units—Bulletin 44200-A, 
12 pp. Contains diagrams, charts and 
data. Oilgear Co., Milwaukee 4, Wis 

Circle 177, inside back cover 


A-c and D-c Miniature Relays—Bulle 
tin 1010, 4 pp. Diagrams and infor 
mation for airborne clectronic equip 


Ü ment Union Switch and Signal, 
HUB and SPINDLE Pittsburgh 18. Pa 


Circle 178, inside back cover 


Selenium Rectifiers—Brochure 1009, 
16 pp. Gives design features, rating 
charts and data. Union Switch and 
TRUNNION Signal, Pittsburgh 18, Pa 
Circle 179, inside back cover 


Subminiature Relay—Bulletin GEA 
6412, 2 pp. Describes hermetically- 


made by PERKINS ! | scaled relavs and gives table of tech 
eee " 


nical data on operating characteristics 


to SIKORSKY'S | | NT i| Electric Co., Schenectady 5, 


Circle 180, inside back cover 


ifications f 
spec ications or | Microminiature Relay—Bulletin GEA- 
h d t — 6346A, 8 pp. Description and tables 
exacting, eavy U y service | on relay for airborne, shipboard and 
porta ible unit applications. General 
tric Co., Schenectady 5, N. Y 


Before YOU order GEARS, (‘heck pae! — mmn 


Hook-up Wires—Bulletin 1901, 2 pp 
Description of extruded teflon hook-up 


PERKINS MAKES: | wines together with some listings of 


: : : : gage sizes. Revere Corp. of America, 
to customers' specifications, in all materials, metallic and non-metallic: Wallineford 


bevel gears, ratchets, sprockets, ground thread worms, spiral gears, helical 
gears, spur gears with shaved or ground teeth. 


NOTE: The PERKINS PRECISION SPRING COILER is the latest development in Force Control Switch—Bulletin 28 E, 
the spring coiler field and eliminates entirely the use of arbors and long set-up + pp. Contains specifications, data 
time. It is a complete self-sufficient machine and enables you to make the spring md prices on nine capacities of 
you want when you want it—in seconds. The coiler produces any type of spring, switches. W. C. Dillon & Co., 14620 
in any diameter and any pitch with this range: Wire sizes .005 to .125. Diameter, Keswick St.. Van Nuvs. Calif. 

from 3/32" to 12" and larger. Size of the compact coiler is only 7 '" x 16". 
A POWER MODEL is available. Information on request. 


, Conn 
Circle 182, inside back cover 


Circle 183, inside back cover 


Recording Oscillograph — Bulletin 1500 


D, 16 pp. Data and specifications on 
oscillographs, galvanometers and as 
s sociated equipment Consolidated 


105 Circuit Ave. West Springfield, Mass. (Continued on page 399) 
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Millions of strokes 


AO MEASURABLE WEAR! 


that’s how Decco’s 
New Oil-Immersed Solenoid 
el eek) LT 


Decco's OIL-IMMERSED solenoid is so superior in performance 
and dependability, it is in a class by itself. Here are some of its 
outstanding features: 


2. Unbelievably little wear. 


4. Operates 35° to 50° cooler than standard types. 


6. Solenoid is completely sealed in compact, die-cast 
housing. 


8. Shock-mounted in two directions. 


ecco Decco Standard Solenoids are built in a 
complete range of sizes and types. Write 


for complete information. 


SOLENOIDS 
)ETROIT OMPANY 


2435 HILTON ROAD, FERNDALE 20, MICHIGAN 


Product Engineering — September, 1956 





Designers of the latest types of road 


LETOURNEAU- 
WESTINGHOUSE 
ADAMS GRADER 


HUBER-WARCO 
TANDEM ROLLER 


= 


eration 


er 


A 
SELF-PROPELLED 
LOADER 


BLOOD BROTHERS 
MACHINE DIVISION 


JAEGER CONCRETE SPREADER 


SMITH 
INTEGRAL MIXER 


when they specify 
BLOOD BROTHERS 
UNIVERSAL JOINTS 


Supplier-engineering cooperation can often save time 
when you're designing road building and construction 
equipment. 

At Blood Brothers, a complete staff of engineers is 
ready to work closely with you. They will gladly assist 
in selecting standard universal joints and drive lines— 
or advise on special problems. 

As one customer wrote: "We are seldom able to obtain 
the prompt and pleasant attention which you have given 
us in developing these. . 
Try it for yourself—Write or call Blood Brothers’ 
engineers for suggestions! 


, Joints”, 
On 4 ~ 
Coe ) 


UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


ROCKWELL SPRING AND AXLE COMPANY 


ALLEGAN, MICHIGAN 
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Catalogs and Bulletins continued 


Electrodynamics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif 


Circle 184, inside back cover 


Self-Locking Fasteners—Catalog 11B, 
12 pp. Lists and describes self-locking 
bolts and screws, set screws, hex nuts, 
threaded inserts, clinch nuts and cap 
nuts. Nylok Corp., 475 Fifth Ave 
New York 17, N. Y 


Circle 185, inside back cover 


Printed Circuit Connectors— Brochure, 
12 pp. Contains diagrams and data 
on circuit receptacles designed for 


ind $ in. printed circuit boards 


DeJur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 


Circle 186, inside back cover 


Liquid Level Sensing System—Booklet 4 i > 

AD-404. 8 pp Data and diagrams of p y o y ^ T p | 
system adaptable to liquids and lique aragon = I^ C5 y ou S CCC 
fied gases. Simmond \ecrocessories, 

Inc., 105 White Plains Rd., Tarry 


ow, Ne ... Without fatigue! 


Circle 187, inside back cover 


Air Control Valves—Catalog, pp 
Describes and illustrates pneumatic 
valve and cylinder products. Airma 
tic Valve, Inc., 7313 Associate Ave.. 
] ( 
Cleveland 9, Ohio Check the response-to-the-touch. 


You can actually feel the difference! 


Circle 188, inside back cover 


Heavy Duty Mill Bearings—Booklet . 

2665 : / il [That’s why the Paragon Drafting Machine notice- 

2665, 8 pp. dimensions and rating ny k 
| i ind-of- - c rue ... Saves costly 

data of bearings for shaft diameters ably cuts end-of-the-day fatigue 


ranging from 2.7%, to 11 in. Link man hours... helps raise working standards. 
Belt Co., Prudential Plaza, Chicago 


|, Ill. 


See how easily protractor control ring can be 
reached—no matter what position your hand is in. 
Circle 189, inside back cover Another time saver. Touch that ring with your /itle 

: y finger and scales rotate freely. Release pressure and 
Electro-Mechanical Assembly Com- t 
ponents—Brochure, TDS 1110, 12 pp scales automatically lock to nearest 15? position. 

ro e 
re, »y | 
j | ] > ? 's are just as easily set! 
Contains diagrams, specifications and , And intermediate angles are j 


data on breadboarding design kits 


- | Z Top day-to-day performance is guar- 

Servo OI 0 ner 20-2 ( 0 44 ve 
: z P A » ub. NM T am anteed by unique “open center" de- 
pK., ew vde irk, | — i 
Circle 190, inside back cover sign of arms which protects smooth 


working factory-set band tension. 
Flexible Mounting Systems—Booklet 


901. 4 pn. Cont viles | A good look at a Paragon and a touch on that con- 
1 O S ) ) So) I 
" D ie ae ie | | h 1,000 is! Try it before you 
tion efhciencv curve... Lord Mfg. Co trol ring is worth 1, words ry t 
1635 W. 12th St., Erie, Pa buy any drafting machine—you can feel the differ- 
Circle 191, inside back cover ence. 


89 YEARS OF LEADERSHIP 

Electric Heaters—Catalog, 29 pp, de - "S 
| In equipment and materials for drafting, survey- 
scribes industrial electrical heating | "un lid 
. . ing, reproduction and optical tooling . . . in snae 

units and devices. Contains infor i E P 

'S i 'asuring tapes. 

mation and design selection charts rules and measuri l 

on strip heaters, natural and forced 
convection air heaters, oven heaters, 


> KEUFFEL & ESSER CO. 


immersion heaters cartridge heaters NEW YORK « HOBOKEN, N. ). - Detroit « Chicago » St. Loyls * Dallas + Sem Francisco « Los Angeles + Seattio + Montreas 


(Continued on page 402) | 
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f 


(“6 (REASONS, WHY 
YOU SHOULD SPECIFY 


a 


SEMS 


(sveuodc, ^ 


Cut costs. Pre-assembled Sems 
eliminate separate washer han- 
dling — cut labor costs, speed 
assembly. 

Always tight. Exclusive Ever- 
lock “set” chisel edge lock washer 
teeth guarantee a vibration-proof 
fastening. 

Simplify ordering, stocking, in- 
ventory. One-piece Sems cut your 
lock fastening problems in half. 
Sems assure “as specified" 


assembly. No more rejects due 
to omitted lock washers. 


2 
P 


Sems eliminate waste due !o 
lost lock washers. 

Fast delivery on a wide variety 
of sizes, designs and finishes. 


Always specify Everlock 
for the world's 
"holdingest" fasteners — 
Sems, Lock Washers, 
Lock Nuts, Terminals. 


Another Product 


verlok, 


INDUSTRIAL FASTENERS 


Send for new catalog 
showing the complete line of 
Everlock Lock Fasteners 
THOMPSON-BREMER & CO. 

516 N. Dearborn Street, Chicago 10, Illinois 
Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


J. Ramsey Reese, Inc Sam T. Keller R. H. Clague C. L. Martin J. J. Mcintosh 
New York, N.Y Detroit, Michigan Milwaukee, Wis Syracuse, New York Atlanta, Georgia 
WOrth 2-4059 TRinity 5-7800 Division 4-028 Tel. 2-7025 CRescent 2971 


EVERLOCK J. M. Murphy W. L. Barth, Jr Thom Lundeen Richard C. Dudek Donald G. Teelir 


PRESENTATIVES Manchester, Conn Chicago, Illinoi Moline, Ilinc Beverly Hills, Calif Indianar Indiana 
RE Mitchell 9 Kiidare 5-7973 MOline 2-4418 BRadshaw 2-809 Glendale 9571 


Kenneth D. Delanoy C. W. McNeil Forrest Moschner ott £ Steffen, In Oregon Indust. Fact 


Dayton, Ohio Houston, Texas S Ju o Cleveland, Ohio Portland. Oregon 
Xmor 0021 CApital 8.8511 $ 7 ? TOwer 1 i CHerry 4040 
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ERE 


p 


If you work with small instrument type bearings 
you'll find this new, authoritative publication an 
extremely valuable and handy source of engineerin 
data arranged in convenient form for — 


reference. 


LOOK AT THESE FEATURES... 


€ A helpful survey article: ‘‘ractors TO CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS.” 


SLET TEET 
ALL ene 


€ Acomplete, practical presentation of bearing facts: 
Types of bearings Dynamic and static loads 
Lubrication 


Materials 
Radial and Axial play 


( ;omponc nts 
I WRITE TODAY... GET YOUR NAME ON OUR 


Engineering standards 


Tolerance Mounting practice ctc. f 
( PRIME DISTRIBUTION LIST FOR MAILING 


@ Large, clear illustrations. 
@ Big, easy to follow charts. 
* Convenient nomographs and conversion charts. 


€ Simple bearing designations make ordering easy. 


NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough, New Hampshire 
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Catalogs and Bulletins continued 


ind 


Now you can melting pots, industrial hot plates, 
W esting 


heater control equipment 


r 
| house Electric Corp., P. O. Box 2096 
Pittsburgh 30, Pa. 


Circle 192, inside back cover 


"i E] E O Le M Storage Batteries- Bulletins, 8 pp, d 
A se bat 


scribe nickel cadmium storag 
e. B ] n 
wit teries, with tabular data for various 
hout tapping ipplic ition Nickel Cadmium Bat 


tery Corp., 70 Pleasant St Easthamp 
ton, Mass 


f 
$ 
D 


Circle 193, inside back cover 


Cam Followers-Bulletin 103, 6 pp, 
contains diagrams and illustrations and 
zives load and life ratings. Smith 
Bearing Co., 17 Bear Tavern Rd., W 


I'renton, N. J. 

New Heli-Coil* Push Inserts offer ready-made female threads nner 
for your product at an overall cost of less than one cent per Ini : 97]« 
hole installed! Tooling for their use is simple—simply a spe- Fisid Dive-Buletin 3/19, 
cial mandrel, no more complicated than a drill, which can be 
used in a drill press, kick press, or any similar device of suit- mensions and 
= stroke to push the insert into drilled, cast, or molded charts give the horsepower ranges 
— or blind holes. b American Blower Corp., Detroit 32 

his new method of threading is ideal for lightly stressed Micl 

assemblies of molded plastic, powdered metals, die - i € 

castings, and other soft or hard materials where there e PER ee 
is high-volume production. No more tapping, no 

more molding-in solid bushings. 


pp, has 


installation drawings giving basic di 
tolerances Rating 


Variable Transformer— Catalog, 22 pp, 
describes transformers in auto, 1so 
lated and metered models for bench 
and panel mounting Standard Ele 
trical Products Co., 2240 E. 3 St., 
Davton, Ohio. 


Ciomped 
pe Circle 196, inside back cover 
Bors 7 ' 
Motera! atero ' , 
~A - gstong c o-- 
Letterhead Requests Only 
7 
Manufacturers who published following 
literature ask that requests for copies be 


CAN YOU ENJOY THESE SAVINGS? made on company letterheads 


Send coupon now for Bulletin and “Design Application Chart,” a 
simple questionnaire which, when filled in, will enable us to tell you 
whether the Heli-Coil Push Type Insert is practical for the applica- 
tion you have in mind. Drafting Room Equipment—Cat ilog, 


nw ne ae m me s a e me s a as m a 79 PP, describes drafting instrument 


A HELI-COIL CORPORATION 
169 Shelter Rock Lane, Danbury, Conn. 


sets, te mpl ites, lettering aids, curves, 
i magnifiers, rules, drafting furniture 
i and equipment. Alvin & Co., 853 

[C] Send Standard Push Insert Application Chart and bulletin I Palisado Ave., Windsor, Conn 

on this new technique I 

r3 ; ns 

|J Send design data on Heli-Coil Screw Thread Inserts. i Electrical, Electronic Hardware—Cata 
i log 1256, 79 pp. contains information 

Nome Title on hardware, cabinets, components, 

i accessories and tools. Insuline Corp 


of America, 186 Granite St., Man- 
chester, N. H. 


Company 


Address 


i 
i 
l 
l 
i 
i 
i g Send design data on Heli-Coil Screw Lock (Mid-Grip) Inserts. 
i 
I 
i 
I 
l 
l 


Bearing Materials—Chart shows chemi 
cal, mechanical and work characteris 


City Zone State 


HELICON CORPORATION: Manufacturer of Heli-Coil Screw Thread Inserts, tics of a wide range of sintered bearing 
Heli-Coil Screw Lock Inserts and Heli-Coil Push Inserts. materials. Bound Brook Oil-less Bear 


IN CANADA: W. R. Watkins Co., Ltd., 41 Kipling Ave. So., Toronto 18, Ont. | ing Co., Bound Brook, N. J 
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4 times as many burner grills per hour 


Bending metal rods for kerosene burner grills re- 
quires a ton of force at Barridon Oil Burner 
Corporation in Hartford, Connecticut. Before air 
was adapted to the job, only 150 pieces per hour 
could be produced. Now, with the help of Schrader 
Air Products, 620 pieces are produced every 60 
minutes. 

This kind of production help is typical of op- 
erations automated with Schrader Air Products. 
Every day, new ways of using air for automatic 
operations are being planned, tested, and inte- 
grated in many different kinds of manufacturing 


FIRST NAME 


September, 1956 


Division of Scov 


plants. Economy, efficiency, and safety are basic 
with air, and in many cases air has made the dif- 
ference between profit and loss. 

Schrader engineering facilities are available to 
help you. Upon request, Schrader engineers will 
assist in planning for the most efficient use of air 
in your plant. Outline your problem to us and 
we'll give you prompt help. Right now —send for 
the latest informative booklets which show 
Schrader Air Products that can increase produc- 
tion, at low cost. 


A. SCHRADER'S SON 
| Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y 


IN THE USE OF AIR 


FOR INDUSTRIAL PRODUCTION AND CONTROL 
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greater sensitivity... 


a NEW 
precision 
basic switch 


By Illinois Tool Works 


PLUS EXTRA-LONG LIFE 


* 
LICON TYPE 10 BASIC SWITCH 


with standard 1” mounting 


Here's extreme sensitivity and extra-long life—both in one 
precision basic switch! Movement differentials as low or lower 
than .0005” can be had, Licon’s new serpentine mechanism 
repeatedly has given ten million repetitions without failure. 
Fatigue problems and switch replacements are cut... 
performance improved. Made of the finest materials to 

highest quality standards. Licon has a variety of adapters for 
appliances, aircraft and in-plant equipment. Has 15 amp rating. 
Write for Licon Bulletin. 


New Serpentine Snap-Action Switch Blade 
Durable, Ammonia-free Plastic Enclosure 
Standard one-inch Mounting Centers 
Easily Accessible Terminals 

Polished Stainless Stee! Plunger 


Variety of Standard and Special Actuators 


New! HERMETIC LIMIT 
SWITCH LICON TYPE 60 
Switch featuring the exclusive 
"WOBELLOW''* seal for true 
hermetic sealing. Write for in 
formation 


SWITCH AND CONTROL DIVISION 


00L WORKS 


end | 


2501 North Keeler Avenue*Chicago 39, Illinois 


*Trode- mark 
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IN THIS IMPROVED PRESSURIZATION PUMP 


ONE AETNA BEARING DOES A 


FORMER TWO BEARING JOB 


RESULT: 
A LIGHTER, SMALLER PUMP WITH 


FEWER PARTS PLUS IMPROVED 
PERFORMANCE AND RELIABILITY 


This recently improved variable displacement 
piston type pump packs more power in less space 
than any other pump made—has, in fact, notably 
higher efficiency with a third less of the weight 
and size of its previous design. 

To achieve this significant miniaturization job 
the pump makers turned to Aetna for assistance 
in *shrinking" the all-important anti-friction 
bearing units. You see the result here: one 
special, space-conserving Aetna thrust bearing 
tailored to do the job that formerly required two 
conventional-size angular contact bearings. 

This example of how Aetna is helping industry 
compress its products into smaller, cost-cutting 
dimensions is not at all exceptional. For 40 years 
solving difficult friction problems to help make 
good products better has been one of Aetna’s 
most intensified engineering activities. 

We invite you to use that wealth of specialized 
engineering knowledge whenever you have a ball 
bearing, roller bearing or precision parts problem. 


8i 


Cross sections showing comparative size of presen! and previ 
ous bearings. When conserving space is importan! (as it is in 
everything aeronautic) dimensional savings like this are real 
contributions to the aviation industry. Could your product 
benefit in the same way? 


AETNA BALL AND ROLLER BEARING COMPANY 


Division of Parkersburg-Aetna Corporation 
4610 SCHUBERT AVENUE * CHICAGO 39, ILLINOIS 
Manufacturers of: Standard and Special Ball Thrust Bearings + Angular Contact Ball Bearings + Radia! 


Ball Bearing Mounted Units » Special Roller Bearings * Ball Retainers * Hardened and Ground Washers 
* Sleeves * Bushings * Miscellaneous Parts 
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the only 
Universal Joint 
with the 


P 


Telltale” * Lock Ring 
petet 


Each part of every Curtis Universal 
Joint is made of specially selected steel, 
individually heat-treated for a specific 
purpose. This care in manufacture is 
reflected in our catalog torque and load 
ratings — which are substantiated by 
constant testing of production joints. 

That's why Curtis Joints are the most 
dependable, durable and trouble-free 
available —the standard of the industry. 


CURTIS UNIVERSAL JOINTS 


€ 14 sizes always in stock — bored or un- 
bored hubs 34” to 4” O.D. 


@ Fewer parts, simpler construction 
© Complete equipment for government tests 


PLUS — facilities and engineering skill to 
handle special specification jobs at any time 


Not sold through distributors. Write direct 
for free engineering data and price list. 


€ CURTIS 
UNIVERSAL JOINT CO., INC. 
11 BIRNIE AVENUE, SPRINGFIELD, MASS. 


As near to you as your telephone 


A MANUFACTURER OF 
UNIVERSAL JOINTS SINCE 1919 





Ad Libbing by the Editor 


\ small group of men all interested 
affairs and all of them 
Dutch, were in the habit of lunch 


m maritime 


ing together at their club some place 
in Java. Among them was a seafaring 
man whom we will call Captain Blow 
that was not his real name, but it 
will do for this story 

Now Captain Blow was a most 
He could talk on 
iny subject with an air of great au 
thority. He knew 
had been everywhere. 
really knew him listened to his tales 
delight, 
knowing very well that most of them 


entertaining chap. 


everybody. He 
Those who 
ind. boastings with keen 
were entirelv imaginary And be 
cause Captain Blow was not a mean 
man and because his stories never 
hurt anyone, his listeners found him 
to be “lots of fun.” 

At one of the gatherings at the 
club, about a month before the date 
of the Javanese New Year, the group 
looked forward to hearing what Cap- 
tain Blow might have to tell about 
his last trip from which he had just 
returned. Now it happened that 
Captain Blow could neither speak 
nor understand the Malayan language 
nor did he know that 
the Malayan language was the name 
of the Javanese New Year. So when 
one of the men casually remarked, 
“It is hard to believe that ‘Lebaran’ 
will be here again in less than a 
month,” Captain Blow immediately 
sailed off on a wrong tack. 

‘That is correct,” said he. “ 
made a quick trip of it 


“Lebaran” in 


Lebaran 
I happened 
to meet him in Australia a couple of 
weeks ago and he told me that he 
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hoped to be here before the end 
of the vear.” 

[he other four men exchanged 
glances, and one of them quickly 
picked up the thread of Captain 
Blow's remark. Said he: 

"I am not certain about it, but 
E rightly Captain 


Lebaran told me that there was a 


remember 


house up on the hill that he was in 
terested in possibly buying.” 
Captain Blow did not recognize 
that the man had made up this tale 
Not to 
added: 


on the spur of the moment. 
be outdone, Captain Blow 

“Lebaran discussed that ` proposed 
In fact, 
I strongly advised him not to be too 
hasty in closing the deal. But he 
insisted that he better get back as 


deal with me at great length. 


soon as possible and cut short his 
stay in Australia.” 

[he other men quickly caught on 
to the course the conversation was 
taking and each contributed some 
thing more to the life and loves of 
Lebaran. And so the story grew 
Lebaran was in love with a native 
girl, and that was why he wanted to 
buy the house. Indeed he had al 
ready married the girl a year ago, the 
last time he was in port. Finally, 
one of the men soberly said that his 
wife had met the bride of Lebaran 
and found she was expecting her first 
child in the next month, and perhaps 
that was the real reason for Lebaran’s 
return. When Captain Blow accepted 
this statement in all seriousness and 
started to embellish upon it, it was 
With one accord all the 

(Continued on page 409) 
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awco 


ycoming powers... 


the newest advance in farm equipment— 


the Self Propelled WINDROWER! 


- 


ANTES 


a> << Z 


r XA 
bo— Lo —À X 
EA 
B rect un a 


Windrower by Hesston Mfg. Co Windrower by Owatonna Mfg. Corp, 


‘© of the leading manufacturers' of Windrowers, 
sston and Owatonna, realized the advantages that 
uperior engine would give their unique machines 
ich gather grain and hay with amazing efficiency. 
it’s why both chose the 30 h.p. Lycoming C2-90! 


LOOK AT THESE ADVANTAGES: 


e Air-cooled — means lighter weight, lower cost, all- 
weather performance, superior endurance. 
FULL POWER performance—rated at 30 h.p. 
delivers 30 h.p.! 

Highest horsepower and torque per cu. in. dis- 
placement in air-cooled field. 


Complete interchangeability — identical mounting 
and shaft dimensions with other major air-cooled 
industrial engine units in horsepower range. 


Reliability and simplicity for easy maintenance. 


awco 


ycoO rx: im c 


S 
U 


= TN C s 
AW 
2 


he oul SIN 


THE 


SLi POWER 
| C2-90 


rated 30 h.p. 
delivers 30 h.p.! 


LYCOMING POWER CAN HELP YOU! 


The C2-90 is adaptable to a variety of farm equip- 
ment applications from forage harvesters to crop 
sprayers. And, specifically for farm equipment 
applications, other larger engines are on the way. 
To find out how 45 years of engine-building expe- 
rience can help you, write: Sales Engineering, 
Industrial Engines, Lycoming, Williamsport, Pa. 
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Northern Nitralloy Steel Block 
Pumps are used in industries 
ranging from chemical labora- 
fories to sandpaper manufac- 
fing; and from oil refineries 
to corn syrup and candy indus- 
tries. They are used to pump 
propane, ink, asphalt, peanui 
butter, molten leod, shellac and 
countless other products. What- 
ever your requirements, North- 
ern Pump Company has the 
correct pump for any service. 


There is a Northern Nitralloy Steel Block Rotary 
Pump made for every rotary pump requirement. Write 
today for detailed information including engineering 
data and description of complete Northern Pun 

Ngee 


ei ee m ed Ax i due Me 


Subsidiary 


NORTHERN ORDNANCE INC. . 


NORTHERN PUMP CO. 
Minneapolis, Minnesota 


ENGINEERED 
TO FIT YOUR 
DESIGN 


SPRAYED-ON * FILM TYPE 


for contour shapes 


LIGHT: Weight 1/10 Ib. per sq. ft.; only .012" thick 
STRONG: Withstands severe thermal shock 


THIN: Near zero thermal inertia. Reduces 
power requirements due to maximum heat 
transfer properties 


RESISTANT: Resists cle trolytes, water, oils, 


abrasion and weather 
WIDE RANGE: Operates any voltage; 6 volts D.C 


Ss) to 220 volts A.C 
N / 
e 
Y Send for TECHNICAL LITERATURE 
E PN FREE! and BROCHURE on Electrofilm film- 
E type Heating Elements 


Cy Electrofilm ... 


Dept. JH-2, P. O. Box 106, North Hollywood, Calif 


in Wheels, too... 


ALLIED whHEELS 


In Place of ONE Larger, 
Expensive Wheel! 


Gain These Advantages: 
@e LOWER COST—Reduce wheel cost! Buy Dual wheels 


for less than one single conventional type! 


GREATER FLOTATION—More tire surface on the 


ground. Spreads load suspension! 


EQUAL or GREATER LOAD CAPACITY— 
Load weight is distributed! 


BETTER TRACTION—On wet or dry surfaces; more 


tire gripping area! 
RLLIED e DESIGN DISTINCTION— 


More substantial appearance! 
Offers new design possibilities! 


STOCK SIZES, TYPES — Or CUSTOM BUILT! 


ALLIED Wheel Products, Inc. 
Dept. PE * 27 Broadway * Toledo 4, Ohio 
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Sans, Souci continued 


others began to roar Captain Blow 
Wa nonplussed. 

When it was explained to Captain 
Blow that Lebaran was the Malavan 
word for Javanese New Year, and 
was not a person, Captain Blow 
grinned and said 

Now isn't that strange | d 
know a Captain Lebaran and he is 
just like we described him. What an 
imazing coincidence.” 

"Yes! Yes!" chorused the others 
“You tell your tall tales so well that 
you believe them yourself.” 

Most people are to a small degre 
like Captain Blow We learn t 
imagine things even before we learn 
irithmetic Much of childrens’ pl 


la: 
is basically imagination. Plaving house, 
space-man, cops and robbers Wr 
It is. well that we never entireh 
ourselves of imagining It 
onlv great fun but it is also a gr 
business asset, a great professional 
plus value. Often one hears the stat 
ment, “He is no good for that 
Ile has no imagination.’ 
I'he first step in the solution of an 
tablished problem in mechanism 
is to imagine as many different was 
of getting the desired result 
sibk lIhen bv analvzing cach | 
sibility we finally develop a. workabl 
on It was Watt’s imagination that 
enabled him to visualize a steam cen 
gine exhausting into a condenser 
Merely the sight of steam coming ou 
| wash house windows 
ise James Watt te 
properly, imaging 


condensing steam engine 


When Michael | iradı 
generating a mucro 
weeping 1 wire 
l permanent 
imagination pictured "ri ndustn 
based upon his scientif liscove 
Robert Fulton Alex er Graham 
Bell, Morse, Whitne ind all the 
other great inventors had vivid imagi 
nations. Of course they had some 
thing else to g0 with it, namel 
great power to think analytically. 
Imagination alone can be very en 
tertaining as in stories told by Captain 
Blow, movie and theatre plays, fx 
tion books and the like. It is when im 
igination is teamed with the power to 
inalvze that there comes forth prog 
res such as new inventions, new 
scientific discoveries, new industries, 
ind many other things for the event 
ual betterment of mankind.—G.F.N 
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Ne Es | 
"We BID on jobs and GET THEM 


...hole punching and notching 
jobs we couldn't touch before!” 


"M 


...thanks to our new 


WALES FABRICATOR 


“Now we bid on most every sheet metal job 
that comes our way. Trouble with our pre- 
vious bids was that our estimators, all top men, 
figured jobs on a past performance basis 
until we found the answer to increased production. 


“WALES FABRICATORS for our punching and 
notching . . . yes, and nibbling too. 165 strokes a 
minute! Shaped and round holes are quick to set 
up and easy to change. Now we can set up about 
four times faster than before. Punch assemblies are 
switched over in minutes and no templets are needed. 
Work right from prints or operation sheets. 


“We lose mighty few bid jobs these days . . . make 
money on them too, against sharp competition.” 


NEW EASY PAYMENT PLAN 


Small down payment and your EXTRA PROFITS will 
handle the balance in convenient monthly payments. Take 
several years to pay if you wish. 


anal =m 


SEND FOR 
BULLETIN NO.14H 


Pictures and descrip- 

tions that will give you 

a better idea of the additional 
work you can handle with the 


WALES FABRICATOR. 


We'll 
= DEMONSTRATE 
at your door! 


Our Mobile Truck Unit w 
be available to bring the 
WALES FABRICATOR 
and other WALES 
equipment to your 
door See it in 
action . No 
obligation. 


1 


WALES VA N 


MMe ee PLUS-PROFIT way" 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD., MAMILTON, ONT 





So easy to convert to 


ONE PIECE 
INVESTMENT 
CASTING... 


with Production 


Savings 


These pieces used in 
turbine flow meter 
work formerly fabri- 
cated of several 
components, now 
cast as an integral 
unit and used in the 
final assembly with 

a minimum of ma 
chining 400 
Stainless Steel 


QUALITY 
CONTROL 


Guaranteed work 


Why? ... 
because In- 
vestment Cast- 
ing reduces tool- 
ing up... cuts down 
machining . . . conserves 
metal . . , eliminates as- 
sembly steps. 


by virtue of com- 
plete inspection 
facilities: 

X-ray, Zyqlo, 
Heat Treat- 


ing efc. 


Everywhere . . . Design En- 
gineers are making the quick, 
easy, economical switch from other 

processes to Investment Casting. 


More .. . Investment Cast parts need 
little finishing . . . thus cutting down on 
time , . . and Investment Casting Company 
« . » Casts to close tolerances . . . accurate in 
every detail in the production of parts and 

components, 


INVESTMENT CASTING CO. 


60 BROWN AVENUE 
SPRINGFIELD, N. J. 


Write to 
dept. D. 

On Request—Our brochure 

and ther data LU help you with 


d asting 





ex MAY-0-MATIC 
| Adjustable 
Table. 


A table featuring instant height and top tilt adjust- 
ments, and space saving accessory units. Mayline 
steel files can be installed in some models, separately 


or with Auxiliary unit. 
Tables are produced in popular top sizes and in two 
base sizes. See your local dealer for sizes, price, and 


delivery. 


[m 
Symbol of a Superiority 


MAYLINE CO. 


629 No. Commerce St. 


Sheboygan, Wisconsin METAL PLAN FILE 


LILLE——————^À)|eeeerpmpv 3N HAVW 


$ MEE 
THEY SHARE ONE © 
IMPORTANT FEATURE... 


MEYERCORD 


BRAND AND 

TRADE MARK 
IDENTIFICATION 

THAT IS TRUE =) 
TO COLOR 

AND DESIGN | 
. . . AND | i 
DURABLE 


Bright, colorful, durable Meyercord Nameplate De- 
cals are displayed prominently on magnesium ladders 
and home water heaters ... on vacuum cleaners and 
kitchen mixers. They are constant brand identification 
reminders, Meyercord Decals are produced under the 
most exacting quality-controlled conditions. Let us 
give you the facts. Drop us a note... 


(dy " \ 
Vw Min, : LA 
"Tv VS 


no obligation. 


The Meyercord "Mark It" Decal Nameplate Manual is yours without 
cost or obligation—write for it on your company letterhead—today. 


Dept. W-318 
THE MEYERCORD CO. IP 


4 5323 W. Lake St., 
DÀ Pd UA PTT; LO ea Chicago 44, Illinois 
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ABSTRACTS 


Long-Time Creep-Rupture 
Behavior 
Abstracted from “An Empirical Relation- 
ship Between Rupture Life and Minimum 
Creep Rate in Creep-Rupture Tests” by 
F. C. Monkman and N. J. Grant, Massa- 
chusetts Institute of Technology. Pre- 
sented at ASTM Meeting, Atlantic City, 
N. J., June 1956. 
An empirical relationship has been 
found to exist between rupture life and 
minimum creep rate having the form 
log t, + m log (mcr) c 

Such an equation has been deter 
mined for a wide range of alloys based 
on aluminum, iron, nickel, titanium, 
cobalt, and copper. Within experi 
mental error, this equation has been 
found to be independent of testing 
temperature, stress and chemical varia 
tions for a particular alloy system at 
elevated temperatures. Other factors 
such as heat treatment, recrystalliza 
tion, hardness and so forth, do not 
appear to affect this relationship sig 
nificantly. The variation in the slope m 
is very small from one alloy system to 
another. 

[he ductility at fracture and the 
specific alloy system appear to affect 
this relationship. A considerable varia 
tion in the intercept c was observed 
from one alloy system to another. The 
existence of such a relationship for 
such a wide variety of materials leads 
to some interesting speculations con 
cerning some aspects of the creep proc 
ess and points up the need to investi 
gate the contributions of the various 
stages of creep to the total amount of 
deformation in a creep test. 

This minimum creep rate-rupture 
life relationship offers promise in esti 
mating long-time creep-rupture data 
from short-time data and in serving as 
a check on the reliability of individual 
creep-tupture data 


Surface Standards 


Abstracted from “Surface Roughness and 
the Design Engineer,” by Joseph Man- 
uele, Director, Headquarters Quality Con- 
trol, Westinghouse Electric Corp., Pitts- 
burgh; Magazine of Standards, June, 
1956. 


Standards for surface roughness are a 
recent development, and even today 
(Continued on page 412) 
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Why do so many equipment 


manufacturers standardize on this 


versatile miniature timer? 


. « » because Atcotrol makes available 
a new order of low cost for the 
installer and of performance for the 
user. You have to see it and give 

it a job to do . . . to realize fully 
its outstanding advantages. 


The mounting clamp accommodates 
any panel thickness up to !5". Snap 
off a neoprene O-ring and the timer 
can be removed from both cover 

and panel ...even while in operation. 


Atcotrol is completely insulated 
from panel, electrically and physically, 
by neoprene. Unique design 

features assure years of maintenance- 
free operation. 


Give flexible, versatile Atcotrol a 
job to do... see for yourself. 


FREE TRIAL OFFER 


TO EQUIPMENT MANUFACTURERS 


You can fully evaluate Atcotrol 
performance on the equipment 
you manufacture, under your 
operating conditions, in your 
laboratory, without obligation. 
An Atcotrol will be sent to you for 
test purposes, without charge, for 
as long as you need it. 


gory 


LOW INSTALLATION COST 
No critical center-to-center 
layout or tapping problems. 
Only one hole with filed notch. 


{m2 


LOW INVENTORY COST 
Body of timer is same for all 
ranges. Change only dial and 
motor to change timing range, 


IMPROVED PRODUCTION 
AND QUALITY 


Full scale reset of less than 

.l seconds eliminates waiting 
between cycles. High accuracy 
assures uniform quality. 


AUTOMATIC TEMPERATURE CONTROL CO. 
Subsidiary of Safety Industries, Inc. 

5244 Pulaski Avenue, Phila. 44, Pa. 

Please send me an Atcotrol on consignment, 
for test purposes. 


NAME 


COMPANY 


STREET 


CITY... 


ZONE STATE 


LTD., TORONTO, MONTREAL AND VANCOUVER 


411 





Abstracts continued 


ire not officially codified or accepted 
his article describes the historical de- 
velopment of surface standards, as well 
as the instruments designed for meas 
uring surface irregularities. After co 
ering the procedures by which surface 
standards may be formulated, the au 
thor lists the reasons for controlling 
surface roughness 
In determining standards for indi- 
— ! (s vidual parts, each part must be studied 
T OK for its functional requirements. The 
HIGH STRENGTH ES 6 : b. surface roughness of a representative 
zu NA number of parts should be measured to 


ROTAR Y Sha , determine average roughness and range 


r of roughness. This information must be 
FASTENER : 7 E BET. supplemented bv anv historical facts 
; d re on the functional performance of the 
ieee N ‘ / part. If fatigue failure has been a fac- 
tor in the life of the part, more atten- 
tion must be given to closely spaced 
irregularities, or irregularities of short 
wave length. It is important that be- 
fore a surface roughness value is deter- 
stud | mined, the design engineer consult 
with the manufacturing organization, 
c» ring | the inspectors, and the service depart- 
i ment. No general rules can be promul- 
receptacle gated which will replace this surface 
- roughness committee. 

Once proper surface-roughness val 
ues have been agreed upon, the infor- 
mation should be placed in the engi- 
ACTUAL SIZE neering design standards book and 

made available to the drafting person 
nel for their guidance. Draftsmen must 
be instructed to use this information, 
otherwise the shop may use its own 


SPF eliminates shortcomings of other methods of judgment in finishing up the part. 


securing removable structural panels... Experience has shown that the use 
of surface-roughness standards reduces 

e gives all the advantages of a thread plus manufacturing costs by standardizing 
continuous thread engagement i finishing operations. It also results in 


: — more uniform quality and improves 1n- 
overcomes cross-threading and stripping 


terchangeability of parts. 
fastens and unfastens in less than a full turn 


compensates for *warpage" or *'spring-back" 
dou Plastic Behavior of 


saves on structural weight and maintenance time Aluminum Allovs 


e provides positive clamping force of a bolt k 
‘ in n Abstracted from "Investigation of Plastic 
prevents deflection under loads dicc , Behavior of Binary Aluminum Alloys by 
Internal-Friction Methods," by R. E. Mar- 
Get a quick answer to your inger, L. L. Marsh, and G. K. Manning, 
stressed panel fastening Battelle Memorial Institute, Columbus, 
problems. Write for Ohio; NACA Technical Note 3681, June 
Catalog No. SPF 56 today! 1956. 


Internal friction, or damping, is the 
ability of a material to dissipate vibra- 
“Specialists in fasteners for Industry tional energy internally. It is observed 


FASTENER CORPORATION by setting a specimen into vibration 


and determining the rate of decay of 
. P N. J. inc g deca; 
62 Spring Valley Road, Paramus, j the amplitude of vibration. Tests are 


-- 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. (Continued on page 415) 
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not just brass hut 


Brass rounds ava 
able from i” to 10 
diameter 


mill products...for — I 
your metal money's worth 






Extruded, drawn 
machine-straightened 


from 4” to 4 


Squares up to 4% 


tangles extruded, drawn an Hexagons & Üctagons 
Extruded to your ex neers Ue tes — 


mum diagonal 
requirements 







Special Shapes Rectangles & Squares 


All Titan rod mill products are of highest 
quality brass. All sizes of finished Titan 
dies are ready for production and prompt 
delivery. 

Rounds, hexagons, octagons, rectangles, 
squares and special shapes can be deliv- 
ered in the following brass alloys: Free- 
Cutting Brass, Naval Brass, Leaded Naval 
Brass, Manganese Bronze. Extruded 
Leaded Nickel-Silver and Free-Cutting 
Eins sivele, leslie, ePOIN Commercial Bronze in limited sizes and 
other fasteners available Tru Shaft shapes. 


eitne 6 5 r 7C 
in either 65-35 o 3 Send us your order. 


copper-zinc alloys 
If you want more details on Titan rod 
k and wire mill products, send coupon 


Bronze boat shafting 
tough, strong, corrosion 
resistant Titan Naval Brass 


High-quality wire for making 


Wire 


Titan Metal Manufacturing Co., Bellefonte, Pa. 
Gentlemen: 


[1 Please send 20-page brass mill products booklet — “For Your 
Metal Money's Worth." 
[] Please have your representative call. 





Name 
Company 


Address................... i ‘ City & Stcte 





RODS - FORGINGS - DIE CASTINGS - WELDING RODS - win — Quality Alloys by Brass Specialists 





P&B answers newest jet bomber relay need 


puts big performance in tiny package 


Modern supersonic aircraft call for an 


entirely new concept of relay perform 
Vital 


must have incredible sensitivity 


ance and miniaturization relavs 


.mul 
tiplicity of action . . . unquestioned reli 
ability. And they must be smaller than 


ever before! 


Yet P&B has engineered and produced 
a relay for the world's most spectacular 


jet bomber, now in experimental pro 


duction, that meets all these demands. 


Though details of application are re- 


T 


Arm T 


The 


19 individual relays 


stricted, we can tell you this. new 


P&B unit is really 
x6" x5 


in one 6 package that actually 


tperforms a previous un t nine times 


Your 
those of a jet 


relay requirements may not be 


bomber. But whatever 


your problem or application, "stand 
vou can be sure you too 


the rel 


ard” or special 
will find the 


leader... P&B. 


answer with 


Write for your new Engineering Guide today. 


D Reip 


PRINCETON, 


INDIANA 


EE eR = 


Hermetically sealed 6” 


x 6” x 5” relay 


unit adds to P&B's more than 20,000 
relay design variations. 


Subsidiory of AMERICAN MACHINE & FOUNDRY COMPANY 
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15 YEARS SERVICE WITH 
ONE SET OF CUSHIONS 


»+. actual report on 


OVESEN 


Flexible Couplings 


Up to fifteen years maintenance- 
free service is not unusual with 
Lovejoy lubrication -free flexible 
couplings. 


Performance like this is practical 
proof of these soundly engineered 
features: 


SIMPLE, RUGGED CONSTRUCTION 


Fewer parts. No intricate mech- 
anisms. Nothing to lubricate. 


LOAD TRANSMITTED BY 
CUSHION COMPRESSION 


No wear on the metal jaws. 


DOUBLE-LIFE CUSHIONS 


One half of the cushions act as 
idlers—except on reversible loads. 
Aquick interchange providesa new 
set of cushions. This can be done 
without dismantling the coupling. 


Illustration 

at right shows 

a Lovejoy 

Type CF 

flange- 

mounted 

coupling. 

Rated at 160 

hp., 800 rpm., this space saver 
connects drive shaft between 
diesel power unit and generator. 
You can get Lovejoy 


performance for your 
application. 


COVEY 
| emia, Coury’ 


are 


Let us know your re- 
quirements or request 
complete-line catalog. 


LOVEJOY FLEXIBLE COUPLING MR 


4873 W. LAKE STREET * CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints 
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High purity 


Abstracts 


Internal Friction, Q^ ' 


part 
200 300 


Temperatur, *C 


100 


conducted on wire which forms the 

suspension of a torsional pendulum. 
All wires used in this investigation 

were drawn down to 0.060 in. dia from 


rounds or from 4 


in. dia 
Reduction was 10 
Richer allo 


wires were subjected to an intermedi 


extruded à in 
creep specimens 


per cent at each pass 
ite anneal to complete drawing down 
to the desired size 

Metal used were high-purity alumi 
num, and special heats of 


iluminum with 


the same 


nominal additions of 
).1, 1.0 and 5.0 per cent by weight of 
All w 
treated to obtain unif 
ind to 
(Ed—Only the curves for the 
aluminum-magnesium 
shown.) 
l'ests 


te mpe 


either copper or magnesium 


wel heat 
drawing 


grain size relieve 


stresses. 
alloys are 
were conducted at 


ratures; internal friction meas- 


observing the 
amplitude of 


given amount 


urements taken by 

time 

vibration to deca l 

while 
sile deformation 

that in the region 


idditions 


were 


required for the 
the wire was undergoing plasti 


found 
200 C small copper 
the friction 


the she Ir modulus ot luminum, while 


was 
ibove 
internal 


rais ind low 


large additions have th 
effect. On the small ad- 
ditions of magnesium had no effect on 
internal friction or shear modulus of the 
illoy, while larger additions lowered its 


(Continued on page 416) 
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You get perfect color 
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e Highest speed 


è Simplest operation in its class 


New, low-cost Streamliner 400 


Here is whiteprinting made easier than ever in the new low-cost 
Ozalid Streamliner 400. Compact, rugged, easy-to-operate ... it 
delivers higher speed, greater volume, more "wanted" features than 
any other printmaker in its class. 

Prints and develops at speeds up to 24 feet per minute . . . handles 
prints up to 42 inches wide. High-intensity mercury vapor lamp pro- 
vides complete, uniform exposure. Patented evaporator and thermo- 
statically controlled heater rod assure uniform print development. 

Synchronized printing and developing sections permit continuous 
operation with roll stock. Short travel provides rapid processing of 
cut sheets. Automatic controls regulate temperature and ammonia 
flow. New electronic drive provides instantaneous speed changes 
with complete accuracy—simple enough for the novice operator! 

Smartly styled, compact, the Streamliner 400 stands just 49" high, 
63” wide, and 31” deep, and is finished in durable, ripple-gray 
baked enamel. One-piece enclosed base, welded-steel body: and 
tubular support assure exceptional rigidity and permanent alignment. 


INSTANT COLOR CHANGE— You change print color instantly, 

simply by using different Ozalid papers. No messy fluid changes 

or time-consuming clean-up required on any Ozalid model. 

Ask vour nearest Ozalid distributor to demonstrate the low-cost, A) 
j 

high-volume Streamliner 400. His number’s in the phone book, or MS c 


write Ozalid, Dept. 0-9, Johnson City, N. Y., for descriptive brochure. LOOK FOR IT! 


Got A Printmaking Problem? ® 
Call your local Ozalid representative. O Z A 


His expert advice is yours for the 
asking—whether or not you now DIRECT ELI everawe 
ownor plantobuy Ozalid equipment. 
A Division of General Aniline and Film Corporation 
In Canada: Hughes Owens Co., Ltd., Montreal 
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internal friction and raised its shear 
modulus. The effects of magnesium 
additions lower than 0.1 per cent were 
not investigated. 

The presence of a peak at about 
125 C in the internal friction curve 
of the alloy containing one per cent 
copper is explained as the result of the 
interaction of dislocations and im- 
purity particles. Aging of the alloy re 
duces its internal friction 

Internal friction undergoes large 
changes during plastic deformation 
and is affected by strain rate, tempera- 
ture, degree of strain, alloy content, 
and prior heat treatment of the metal. 


Mechanical Properties of 
Wrought Phosphor 
Bronze Alloys 


Abstracted from “Mechanical Properties 
of Wrought Phosphor Bronze Alloys”, by 
G. R. Gohn, J. P. Guerard, and H. S. 
Freynik, ASTM Special Technical Publi- 
cation No. 183. 


This paper shows the effect of cold- 
working on the mechanical properties 
of a series of eight phosphor bronze 
illovs in the form of cold-rolled strip. 
I'he tin content of these alloys varied 
from 0.5 to 10 per cent. Each mate 
rial was furnished in two conditions 
with different ready-to-finish grain 
sizes. Electrolytic tough pitch copper 
strip similarly treated is included to 
provide a base for evaluating the ef 
fectiveness of the tin additions 

[he mechanical properties—includ 
ing tensile strength, proportional limit, 
vield strength at both 0.01 and 0.2 per 
cent offset, modulus of elasticity, elon- 
gation, bending fatigue characteristics 
at lifetimes ranging from 100,000 to 
100 million cycles, and the Rockwell 
hardness (B and 30T values) are re- 
ported for six different tempers of each 
of the 18 materials. ‘The tempers stud- 
ied include annealed, half-hard, hard. 
extra-hard, spring and extra-spring. 
Data are also included on the 3, the 4, 
and the 5 per cent tin allovs to show 
the effect of a higher phosphorus con- 
tent. The effect of a larger ready-to- 
finish grain size on the mechanical 
properties of the high phosphorus, 4 
per cent tin alloy is discussed. 

Where engineering properties such 
as fatigue strength and the propor- 
tional limit or yield strength at 0.01 
per cent offset are important, the opti- 


(Continued on page 419) 
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5. [ouis Allis announces its [A line of. right-angle gearmotors 


Now available with new NEMA rerated L.A. motors 
for all applications — in sizes from 1/3 to 30 hp 


Before we £o into the many design features e The worm, carefully machined from hard- 
of this compact gearmotor, let's take ened alloy steel, 1S ground to close 
a look at 4 few other advantages: tolerances to give greater effic 

Í and longer life. 

you can get either foot- 

its. Secondly; you e The worm gear is cut froma high grade 
can h sure you want. of wear-resistant alloy pronze. 
And finally, can have any electr ical 
or mechanical modification needed for 
any specific application. 


e A double-row angular contact bear ing 
and a ball bearing provide for radial 
and thrust loads on the worm shaft. 
In other words, here's 4 line of gear- 

ors ruggedly designed, versatile and 
eff icient— to give you a sound 
to your right-angle gearmotor 

= le . 

problems. Here's why: e Ample oil-bath lubrication assures 
longer life and minimum maintenance. 


e The output shaft 1S mounted in tapered 
roller bearings for maximum load- 
carrying capacity. 


e Both gear and motor housings are made 
of high-tensile cast iron to provide es ; " » 

Fl ecial oil seals on all shafts kee the 
maximum strength, rigidity, and odi 19 dirt out ond permit any p à 
compactness. mounting arrangement. 


's a line of right-angle gearmotors 
's very easy to apply. Standard 
from 7-1/2 to 3500 rpm-- 
also are available. 


Flange-mounted 
right-angle gear- 
motor with new 
L.A. line explosion- 
proof motor 


THE LOUIS ALLIS Co. 


MILWAUKEE 7, WISC 
e V CONSIN 


Produ t Enei 
"incering Gent 1! 
ptember, 195¢ 





YOU GET 
B SPECIFIC ADVANTAGES 


bil 


FLUID 
POWER 
UNITS 


§.. STRENGTH — DURABILITY — Precision honed heavy wall 
tubing... 10 to 1 safety factor... heavy duty, high 


tensile chrome plated rod as standard. Rugged Carter 
cylinders give long life, leakproof performance. 


SIMPLICITY OF DESIGN — Integral cast steel head and 
mount united with cylinder wall by means of key- 
type lock ring. Permits 360? orientation of pipe 
ports. Leakproof "O" ring seal. Design is far ahead 
of conventional cylinders 


EASY MAINTENANCE — Easily disassembled. Cartridge 
design makes replacement of parts simple, quick. No 
highly skilled repair help needed. Carter Cartridge 
Rod Bearing allows on-the-job replacement without 
disassembly or removal of cylinder from your machine. 


d). SPACE SAVING ADVANTAGES — No bolts, no tie rods 
. Carter's compact design of both cylinder and 
mount saves 40% in space 


L PETITIONEM Standard models available off- 


shelf. 12 through 8” bores. Strokes to 18 feet 


Fy 


CYLINDERS HYDRAULIC 
Bulletin 100 A Bulletin 750 


Complete e 
EXPERS TL D» 


ow 

X ct 
ae , 

—— ER uk 


POWER PACK AIR CLAMP 
(With Built-in-Valve VALVES CYLINDERS 
Bulletin 125 Bulletia V-150 Bulletin CT-1000 


CARTER controus, inc. 


2884 BERNICE ROAD . LANSING, ILLINOIS (Chicago Suburb 
GRanite 4-3305 BAyport 1-7186 (Chicago 


SEND FOR 
LOTES 
COMPLETE 


BOUND FILE TORAN 


HYDRAULIC 
Bulletin 1500 


all essential 
ordering 
information. 


Lansing . 
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Sapphire Wire Guide 
Outwears Steel 14 to 1 
and is Still in use at 
AMERICAN MACHINE 
AND FOUNDRY 
COMPANY 


The sapphire insert wire guide 
shown here is from a stator 
winding device at American 
Machine and Foundry Company 
in Greenwich, Connecticut 


3 Times Actual Size 
Wire Size 007 
Orifice 013 
* 
Advantages of Sapphire 
in This Application 


Spectacular Performance 
"Sapphire has given vus a fine 
@ Resistance to wear solution to our problem'', says 
from wire friction our customer With the rec- 
tangular sapphire insert, one 
nozzle has passed 41,000 


yords of wire and is still oper 


@ Smoothness—did not 
damage or remove the 
baked-on enamel wire 
Sapphire is 
a homogeneous, single 
crystal. Surfaces are free 
from "grain" where 
wear con start. Freedom 
from grain also allows 
the smooth finish nec- 


ating. Previous to sapphire in 
serts the longest nozzle wear 
was 3,000 yards of wire, with 
a steel nozzle treated to surface 
hardness of 72 Rockwell C 
* 

Send us your friction and wear 
problems for analysis by our 
engineering staff— no charge 
of course. Write also for bro- 
chure of A. M. Gatti Sapphire 
Products 


insulation 


essary to protect wire 
insulation 


\ 
B wd ws ur ar — 


“Precision adits Products 
Miniature Sub-Assemblies'" 


iiu ed m. galli 


—-inc. 


Main Office and Factories—522 Tindall Ave., Trenton, N. J 
Manufacturing Subsidiary—Guayama, Puerto Rico 


BÜURaa"H 


NEW LERMER PLASTIC COUPL-VIALS COM- 
BINE SIZE FLEXIBILITY WITH PACKAGING 
BEAUTY AND UTILITY In Color Combinations 


. .. «an be used to package one or two 
different or related products in one long container! 


LERMER'S new PLASTIC COUPL-VIALS are supplied in threaded cap 
and body sections joined by an aluminum coupling. Difficult-to- 
package products are packaged with ease, with beauty and utility. 
Sizes can be varied to your needs... 1” x 4” to 1” x 8” vials are 
available from stock . plus many more sizes on special order. 
By inserting a separator in the aluminum coupling, one or two 
different or related products can be packaged in the same vial. 
Write for complete details. 


NES LERMER PLASTICS, INC. 25e 7 


REPRESENTATIVES IN THESE CITIES: Rochester, Memphis, Miami, 
Cincinnati, Columbus, Cleveland, Chicago, Detroit, Minneapolis, 
^ San Francisco, Los Angeles, Toronto 


PIONEERS AND SPECIALISTS IN PLASTIC CONTAINERS 


1956 
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Abstracts continued 


mum composition would appear to lx 
one in which the tin content was 
approximately 4 to 5 per cent. Lower | 
tin contents do not develop maximum | FABRICATED 
fatigue strength, and higher tin con | $ 
tents are unnecessary and, at high con | r 
centrations, are actually deleterious 
Likewise, cold rolling in excess of WIRE CLOTH 
50 per cent (extra-hard temper) is not | b 
justified if the tin content is held 
within these limits. A fine grain size 





(0.015 mm or finer) is beneficial from 
a fatigue standpoint and without sig 
nificant effect upon the proportional 
limit or the 0.01 per cent offset yield 
strength, except in the softer tempers 
where it is definitely beneficial. A high 
phosphorus content permits a slight 
reduction in tin without significant 


loss in desirable engineering properties 


Drawing of Titanium 


Abstracted from “Drawing of Titanium,” 
by James S. Kirkpatrick, Vice-President, 
Research and Development, Brooks & 
Perkins, Inc.; presented at Twenty-Fourth 
Annual Meeting, American Society of Tool 
Engineers, Chicago, Ill, March 19-23, 
1956. 

Commercially pure titanium can be 
cold formed to a limited degree, but 
the use of a rapid heating cycle to 
form the part in a single deep-drawing 
operation gives the required shape with 
1 minimum of contamination by the 
itmosphere. The thin coating of oxides 
which results can be blasted or pickled 


off without any damage to the part Our special business is specials . . . special fabricated wire 
Since the metal is formed at elevated 


temperatures, minimum stresses are cloth parts made to your specifications. We save you time, 
generated within the part. we save you overhead, we save you production worries. And, 


\ typical application for titanium you get a better part at a lower cost. 
alloys is in the hot zone of the skin 


in supersonic ramjet engines, where We weave our own cloth . . . your guarantee of quality com- 


) 5 2.5 ` . e 
MONTO pu cunt A), 45 poe cent ponents. We are fully equipped to do all necessary cutting, 
Sn) is used, forming it on a stretch 


press die at approximately 1000 F. shaping, fitting, welding, soldering, punching, binding, etc. 
Residual stresses developed in tita Y } : : 

Siue tek. tin lien coat he adim! For more information on this “One-Stop” Wire Cloth Parts 
in a vacuum furnace for approximately Service, send for our latest Parts Catalog. 

] hr at 1000 to 1150 F. Stress reliev 

ing at temperatures above 1200 | 

should be avoided. If the part is ex- 

posed to temperatures higher than 

1200 F, formation of the undesirable 


beta crvstalline structure occurs, with NEWARK 


consequent embrittlement fo accuracy $ 
Machining of titanium has been : . ire 0 
carried out with no greater difficulty 


than has been experienced in many C Oo M PA NY 


of the stainless steels and hizh allo: 


(Continued on page 420) 351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Abstracts continued 


Now...Cannon-Muskegon offers 


steels. Limited forming techniques, 


- using the stretch press, have been suc 
_ 


cessful. Cast iron form blocks are used 
in stretching. For elevated tempera 
ture forming of commercially pure ti 


M P m tanium, the die material can be cast 
VA J |: f iron, hot or cold rolled steel, o1 torg 
: ing plate. Several different die lubri 


i 
MELTING i cation methods are available for tita 


nium draw dies. Shaping of titanium 


service R has been done up until the present 


on hydraulic presses which weld hy 


and | draulic cushions 
UltraMet 
alloys... 


Cold Work Effects On 
Three Types of Stainless 


Abstracted from “Effect of Cold Work on 
Elevated Temperature Properties of 


Now available are: Types 301, 305, 310 Stainless Steels,” by 
stainless, tool and die, magnetic steels — R. A. Lula, A. J. Sena, and H. M. John 


son, Allegheny Ludlum Steel Corp., 


high-temperature, corrosion-resistant, ex- Brackenridge, Pa.; presented at ASMI 
pansion alloys — bearing steels — electri- — — Mig., Cleveland, Ohio, June 
cal and electronic alloys— special alloys Ly 


Graphs, tables, and photomicrographs 


IGHT NOW ...Cannon-Muskegon in test or production quantities... ger. sea a discussion of the 

provides you with a ready source of with accurately predictable properties 
super-clean, superior strength alloys to Ferrous, nickel and cobalt-base alloys 
meet complex metallurgical applica- are poured at pressures from 1 to 10 levated-te a rature strength of Tvp 
tions. Our completely equipped and microns — resulting in extremely clean 01. 305 and 310 stainless 
expertly staffed vacuum melting facili- metals for smoother surfaces... 
ties as well as chemical, physical and greater tensile strength, ductility and 
metallurgical laboratory can help you’ wear life...and higher electrical and xtensi\ recrvstallization. duri 
find, test and produce vacuum magnetic properties. Contact Cannon- 
melted alloys for any application... Muskegon for facts. 


ults of tests performed show that the 


improved by old-working 


sure does not take pla 3t 
ture life ot cold-rolled 
vith increasing 
nd eventually become 
. that of annealed material 
We offer industry EE 
e Materials for remelt — 60 per cent. Mi 


under conventional air melting, inert | 
gas, vacuum. rvstallization account 


anges which occur a 


€ Casting development — nental effect of recrys 
includes research and experimental fa- high-temperature streng 


cilities for investment, shell mold, dry changes include grain refinement and 


sand, and permanent mold castings. redistribution of chromium 


rth 


@ Ingots or cast billets — ind the accelerated formation 
for rolling, forging or extruding in indi- hase in tvpe 310 
vidual weights up to 250 pounds. Cold-working increases th« 


of all thr« tvpe provided 


gree of cold work and conditions 
i 


( OSI ) l 
Finest laboratory and production -—— t condu 
equipment is used in our vacuum- ive. recrvstallization Stren 


melting operation ... available to i 
you. Let our metallurgical special- | J "" d M case from cold working 
ists help you solve your alloy * 1 
problem. wu di lower testing temperatures. Optimum 


For full particulars f VACUUM -MELTED ALLOYS Y amount of cold work for beneficiation 


—— oras | write for our New FOR INDUSTRY 
—-" | Bulletin on Vacuum- 
Melting and Air-Melt- t decreases with increasing time at 
ing facilities, prod- 


ucts and service CANNON-MUSKEGON | given temperature or with increasing 


temperature at a given time Lhe 


CORPORATION beneficial effect of cold-working on 


2877 Lincoln Street Muskegon, Michigan high temperature strength — persists 
METALLURGICAL SPECIALISTS 


dependent upon testing temperature 


through the recovery period prior to 


recrvstallization 
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INLET SECTION 
side or top inlet ports— 
optional usage 


tapered thread or split 
flange connections 


OUTLET SECTION 


low pressure return 
ge end outlet port 


A WORKING 
SECTIONS 


three-way, three position 
work port blocked 


four-way, three position 
work ports blocked 


four-way, three position 
work ports open 


four-way, four position 
work ports blocked in 
neutral position—open in 
fourth position 


NEW DIRECTIONAL CONTROL VALVES 
DO THINKING FOR CYLINDERS AND MOTORS 


Every working section of these new 
valves has its individual built-in check 
which blocks against all return flow 
until the return pressure is overcome by 
pressure build up from the pump. This 
means that irrespective of the number 
of working sections which may be in 
operating position no load drop can 
occur. Danger resulting from erratic 
operation or one load dropping while 
another is being positioned is elimi- 
nated. Not even the slightest pre-lift 
drop can occur as a load is being 
positioned. 

Other important new features have 
been incorporated in these new valves 
which reduce their internal pressure 
loss. Internal passageways are larger, of 
more uniform cross section, free from 
abrupt change of direction and have 
smoother wall surfaces. Spools are solid 


Product Engineering September 


and without internal restriction. Thus 
constriction to flow inside these valves 
is less than other valves and their pres- 
sure drop has been improved as much 
as 15%. All sealing between sections 
and at ends of spools is by O-rings in- 
stead of gaskets, so now you can use 
these valves at working pressures up to 
2000 psi and have trouble free, leak 
proof operation with the timing action 
so exact and precise that “inching” 
loads to exact position is a stable op- 
eration. 

Safety protection for the hydraulic 
system, plus overload protection for 
the structural members and tools of the 
machine in operation, are provided by 
a new combination overload relief- 
pressure control valve. It is built into 
a complete cartridge and is easily re- 
moved as a unit from the inlet section 


of the valve bank. Thus inspection of 
this important sentinel is easy and re- 
placement can be accomplished in a 
matter of minutes. 

Available in three sizes, you will find 
these new "B" series valves have higher 
performance ratings than other valves. 
To assist you in selecting the size best 
suited for your application, data is 
available to show their internal pres- 
sure drop for different volumes of flow 
under varying operating pressures as 
encountered in actual operation. 
~ Write to D pt. G-36, The C 

ıl Shearing and Stamping € ompany, 
Youngstown, Ohio; Chicago, Illinois; 
Salt Lake City, Utah 


IIL TAL LA LA 


Shearing and ELL 





What is the TOTAL COST 


of a plastic VAA 


First costs often are only part of the total cost of plastic components. 
Poorly designed or inaccurately produced plastic parts can mean 
excessive inspection and asse mbly costs in your bnt and a high 
failure rate, as well. American's precision produc tion saves you money 
by eliminating these hidden cost factors and thus keeping your total 
cost per part to the barest minimum. That is why so many exacting 
buyers say, “We turn to American first for our plastic parts——because 
they are precision made.” 

American Plastics is equipped to give you full line service —injec- 
tion, compression, extrusion, multiple -shot injection, and low pres- 
sure vacuum assisted forming. 

Next time you need plastic parts, try American first. Others have 
for over 50 years! Write or wire Dept. PE 


American Prasrics CorroreTion 
C— Subsidiary of Heyden Chemical Corporation 


Executive Offices at 342 Madison Avenue 
New York N. Y. 


precision components 
pay off ww 
perfomance 


THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 

never gives in to severe vibration, shock or sustained acceleration. 

Positive detent arrangement maintains time setting under all 

conditions. Large adjusting knob facilitates changing of time 

setting. Stepless clutch drive minimizes clutch error, 
SPECIFICATIONS 

1¥ Voltage Range: 24-29 Volts DC at 68°F. 


2. Accuracy over Calibrated Range of adjustment: 


(a) +0.1 second or +1°%, of setting, ander condition 16 


(b) +£0.15 second or + 2% of setting, over wide 
temperature range. 


3. Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 

4. Vibration: 5-55CPS with total excursion 0.060". 

Current ratings at 29 Volts and room temperature: 


1. Motor— 2. Clutch— 3. Contacts — 
» 25 Milliamps 200 Milliamps 1.0 Amp inductive 


Time delay period can be adjusted in 2/10 second increments (Catalog 
range gf 0.2—30 seconds, Request) 


E 


m. PREFERRED WHERE PERFORMANCE IS PARAMOUNT 
SUV IAYDON 72? NORTH ELM STREET 
Company WATERBURY 20, 


of Eloctro-Mochenical Timing Davies CONNECTICUT _ 


NEW 
BOOKS 


Theory and Practice of 
Lubrication for Engineers 


Duprey D. FuLLER. 6 x 9 in., 432 
pp. Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y. $10.50 

Once the principles of friction 
lubrication are thoroughly understood, 
thev can be used time and time again, 
to meet the whole spectrum of prac- 
tical lubrication problems. In this 
work, basic concepts are organized in 
the manner the author has found most 
practical in his teaching experience. 

Hydrodynamic and hydrostatic 
theories have been developed from 
simple and readily understood prin- 
ciples. Every effort has been made to 
maintain clear physical concepts in 
the various derivations. As a conse- 
quence, the simplest mathematical 
methods have been employed in 
preference to those which may be 
more elegant but less obvious. In a 
few instances, for example, the direct 
mathematical solution of differential 
equations has been replaced by nu 
merical and graphical methods with 
no significant loss of accuracy. Em- 
phasis is also given to the restrictive 
assumptions upon which the hydro- 
dynamic and hydrostatic theories are 
based. For example, hydrodynamic 
analysis predicts that the load-carrying 
capacity of a bearing increases as the 
film gets thinner, rising to infinity as 
the film thickness approaches zero. 
In a real bearing, of course, carried to 
such limits, this becomes entirely un- 
realistic. The elastic and thermal dis- 
tortions of the bearing and journal, the 
effects of misalignment, surface finish 
and lubricant contamination establish 
clearly defined limits as to how far 
the theoretical analysis may be carried. 

Heat generation through shearing 
of the lubricant also imposes absolute 
restrictions on the performance that 
may be reasonably expected from any 
bearing. 

In the past, the classical concept 
of hydrodynamic lubrication has been 
limited to that of the converging 

(Continued on page 425) 
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1. VALVE TECHNICAL DATA... 
Twelve page technical manual giving 
design, 


selection, maintenance and 


repair data for stainess steel valves. 


2. GETTING THE MOST OUT OF 
YOUR VALVES .. 


nical discussion explaining selection, 


» Four page tech- 
installation, inspection and mainte- 
nance of stainless steel valves. 


3. CATALOG 55D (VALVES) ... 
Sixty-eight page simplified stainless 
steel valve catalog includes engineer- 
weights, 


ing drawings, size ranges, 


dimensions and basic material data. 


4. CATALOG 55F (FITTINGS).. 
Complete stainless steel fitting cata- 
log giving 
dimensions and basic material data. 


engineering drawings, 


5. VALVES TO COMBAT COR- 
ROSION - 75 questions and 
answers selected from Cooper Alloy 
valve clinics covering materials, op- 
erations, service problems, installation 
and repair. 


6. STAINLESS STEEL VALVES 
AND FITTINGS IN THE PAPER 
INDUSTRY... 
article covering alloys, valve selec- 
tion, design factors, 


Eight page technical 


installation, 
maintenance, operation and inspec- 
tion of stainless steel valves and 
fittings used by the paper industry. 


7. PLASTIC PUMPS... Four page 
folder describing the Vanton "Flex-i- 
Liner" pump. Full and cut-a-way 
views, plus performance charts and 
material selection hints are included. 
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TECHNICAL LITERATURE 


8. PLASTIC PIPE AND FITTINGS 
- « « 8 page catalog on Vanton P- 
Line (PVC), N-Line (Buna N) and S-Line 
(Styrene) pipe, valves and fittings. 


9. PUMPING CORROSIVES ... 
Four page article describing the 
transfer of hydrochloric, formic, lactic 
acid and salt solutions at Litho Chem- 
ical. 


10. ADVANCED KNOW-HOW... 
Series of case studies showing how 
advanced know-how made possible 
the economical production of high 
alloy products considered difficult 
or impossible to cast. 


11. MATERIALS SELECTION 
CHART . .. Four page chart de- 
signed to assist in the selection of the 
most economical alloy for a given 
corrosive problem. More than 350 


specific corrosives are included. 


c t COOPER ALLOY 


© FOUNDRY PRODUCTS DIVISION € VALVE & FITTING DIVISION EJ VANTON PUMP & EQUIPMENT CORP 
@ STAINLESS ENGINEERING AND MACHINE WORKS DIVISION @ AIRCRAFT PRODUCTS DIVISION 


check hane for FREE Liktnatune 


Company 


Address 


City - 


RAT N * HILLSIDE, N.J 


12. DESIGN CONFERENCE . . . 
Special edition of Newcast contain- 
ing the technical papers presented at 
the Cooper Alloy Design Confer. 
ences. Subjects incude Casting De- 
sign, Shell Molding, Cast Weld and 


New Materials. 


13. ALLOY REFERENCE CHART 

. Revised four page pamphlet list. 
ing alloy designations, applications, 
properties and analysis of corrosion 
and heat resisting alloys. 


14. STAINLESS STEEL CAST- 
INGS ON PARADE... Four page 
folder presenting a variety of cast 
parts with information as to alloy, 
weight, application. Complete data 
chart listing twenty-eight alloys with 
recommendations for their use is in- 


cluded. 


15. NEWSCAST... An eight page 
bi-monthly publication devoted to re- 
porting technical material of value to 
those interested in corrosion resistant 
castings, fittings, valves and pumps. 
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Will your income 
and location allow 
you to live in a 
home like this... 
spend your leisure 
time like this? 


ANALOG COMPUTING 


Those with degrees in mathemat- 
ics, physics and engineering are 
needed to solve interesting prob- 
lems on direct analog computers 
and differential analyzers. 
Knowledge of or experience in 
dynamics, stress analysis, servo- 
mechanisms, heat flow and circuit 
analysis or non-linear mechanics 


is helpful. 


Ls ~ 


A Douglas engineer lives here 


They can...if you start your career 


now at Douglas! 


Take that ten year ahead look. There’s a fine career 
opportunity in the engineering field you like best waiting 


for you at Douglas. 


And what about the Douglas Aircraft Company ? It’s the 
biggest, most successful, most stable unit in one of the fastest 
growing industries in the world. It has giant military 

contracts involving some of the most exciting projects ever 
conceived . . . yet its commercial business is greater than that of 


any other aviation company. 


The Douglas Company’s size and variety mean that you'll be in 
the work you like best — side by side with the men who have 
engineered the finest aircraft and missiles on the American scene 
today. And you'll have every prospect that ten years from 

now you'll be where you want to be career-wise, money-wise 


and location-wise. 


For further information about opportunities with Douglas in 
Santa Monica, El Segundo and Long Beach, California divisions 


and Tulsa, Oklahoma, write today to: 
DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Blvd., Santa Monica, California 
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ae er a7 a 
Small Indented 
Round Holes 


Indented 
Slots 


W Ww 


1/16" Triangular 
Stabbed Holes 


ba he Me Me MO, 
Coarse Surfacing 


Illustrated are only a few of the many 
surfaced perforations for which we 
have dies. We have thousands of dif- 
ferent die patterns to perforate prac- 
tically any metal in sheets, rolls 
and coils. 

If your product requires surfaced 
perforated materials, contact either 
H & K office or one of our agents. We 
will be glad to work with you on your 
perforating requirements. 


FIND NEAREST 


Hak AGENT 
Yellow Pages | 


~ 


Fill in and mail coupon 
to office and warehouse 
nearest you. 


Listed Under 
"Perforated Metals" 


ETE ee N 
Harrington & ing 


PERFORATING 
1 Warehouse 


Street 


Chicago Office and Warehouse New York ( 
5617 Fillmore Street 104 Liberty 
Chicago 44, IIl. New York 6, N. Y 


ffice ar 


Please send me— 

[C] GENERAL CATALOG NO. 62 

g STOCK LIST of Perforated Steel Sheets 

go SAMPLES of Perforated Plastics and Paper 


go PRICE INFORMATION (NOTE: Send specifica- 
tions of perforated materials wanted. If neces- 
sary send drawings or sketches.) 


NAME 


Tiin 


COMPANY. 


STREET... 


CITY ZONE STATE 
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STRESS ENGINEERS 


STRUCTURES ENGINEERS 


WEIGHT ENGINEERS 


C 


U:I 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Expansion within Northrop Aircraft's 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research — Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research. 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


Stress Department — Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 
missile designs. 


A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 
guidance systems and boundary layer research. 
If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 
Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


New Books 


continued 


presents a large number of compari 
sons between tests and calculations, 
on the premise that knowledge along 
this line will promote more intelligent 

Wherever possible, the analysis is 
divided into an elementary and an 
advanced part. The elementary part 
is generally handled by automatic 
computers, and the methods for it are 
well established and therefore not 
treated in detail here. For the ad 
vanced parts, the book presents 
methods which are simple enough to 
require no large-scale automatic com 
putation. 


Study of Effects of 
Alloying Elements on the 
Weldability of 

Titanium Sheet 


PB 121006, Herserr M. Meyer, Ar 
mour Research Foundation. 104 x 83 
in., 229 pp. Available from the U. S. 
Department of Commerce, Office of 
Technical Services, Washington 25, 


D. C. $4. 


This report summarizes recent re- 
search on the manner in which three 
interstitial elements, carbon, nitrogen, 
and oxygen, impair the weldability of 
titanium alloy sheet. Three typical 
titanium alloying systems were stud 
titanium 
molybdenum and _ titanium-vanadium. 


ied: titanium-aluminum, 


Each system is discussed separately, 
including preparation of materials, 
treating cycles and properties of the 
final weldments. Results are pre- 
sented in tables, curves and photo- 
micrographs. Through this study it 
was concluded that interstitial ele 
ments are harmful under certain condi- 
tions. Under other conditions, how 
ever, they show promise as strength 
eners at not too high a cost of ductility 


Hydraulic & Pneumatic 
Operation of Machines 


H. C. Town, 6 x 9 in., 191 pp. Pub- 
lished by Philosophical Library, Inc., 
15 East 40th St., New York 16, N. Y. 
$7.50. 

British publications have been 
somewhat slower than their American 
counterparts in presenting reference 
and study texts on the growing appli- 

(Continued on page 429) 
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UNIQUE DESIGN ACHIEVES HIGH 
GEAR PUMP EFFICIENCY 


The gear pump has long been recognized as one of 
the simplest and most dependable pumping mechanisms 
available. However, at high pressures it was limited 
because internal leakage lowered the volumetric effi- 
ciency making it necessary for engineers to specify other, 
more expensive, and often less reliable, types of pumps. 


Since most of the leakage in a gear pump occurs be- 
tween the gear ends and end plates, especially in the 
area where the gears mesh, it is obvious that if the 


FRONT PLATE 

V 
FLEXIBLE WEAR PLATE — 
ANTI EXTRUSION GASKET 


BACK PLATE ———— 


Cutaway view showing the internal design of the Cessna pump. 
The pump is recommended for pressures up to 2,000 PSI, con 


tinuous Operation 


clearance between the gear ends and the end plates 
could be kept near zero at all times, the pump efficiency 
would be greatly improved. This condition is success- 
fully achieved by a flexible, pressure compensated wear 
plate featured in a pump developed by our engineers. 


The wear plate, made of a steel backed bearing ma- 
terial, forms one wall of the gear chamber with the 
bearing material next to the gears. A narrow space be- 
tween the wear plate and the front plate is divided into 
radially divided compartments by a molded synthetic 
rubber seal with a "V" cross section. This seal fits with 
the open part of the "V" down into a corresponding 
groove pattern in the front plate. An anti-extrusion 
gasket of a harder material fits into the same groove 
pattern being sandwiched between the "V" seal and the 
flexible wear plate. 


In operation, pressure from the output area of the 


pump is directed behind the “V” seal pushing it and the 
anti-extrusion gasket against the wear plate forming the 
several compartments. Each compartment is connected 
to the gear chamber by a small hole in the wear plate, 
the exact pressure within each compartment being de- 
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termined by the angular position of the small hole 
within the compartment. 


By carefully locating these holes, the pressures in the 
compartments are such that, together with the force be- 
hind the “V” seal, there is just enough net force on the 
wear plate to deflect it snugly and evenly against the 
gears and, at the same time, hold the opposite gear ends 
in contact with the lapped surface of the back plate. 
Thus, the clearance on either end of the gear is never 
more than necessary for lubrication, regardless of pre- 
sure deflection, thermal expansion, or wear. 


As might be expected, the volumetric efficiency of the 
Cessna pump is substantially better than was previously 
thought possible in a gear pump. The over-all efficiency 
and service life are similarly outstanding. 


The Cessna pump has already proved itself in several 
of the toughest hydraulic applications, such as back hoe 
diggers and complex live pressure systems, as well as 
the more ordinary farm machinery and industrial equip- 
ment applications. 


In spite of its superior qualities, the Cessna pump is 
economical and, because it features a versatile mounting 
and porting system, it is suitable for a great variety of 
applications. We invite your inquiries. Industrial 
Hydraulics Div., Cessna Aircraft Co., Hutchinson, 
Kansas. 


TYPICAL PUMP PERFORMANCE 
OIL VISCOSITY 290 SUS AT 100°F—ALL TESTS RUN AT 150°F 








Ec 


GALLONS PER MINUTE 


REVOLUTIONS PER MINUTE 


This curve was plotted from a pump with a displacement of 
1.71 cubic inches per revolution. Other sizes available range 
from .78 to 2.04 cubic inches per revolution. Larger sizes are 
in the development stage 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT ar npe i 
Computer engineers 


Solid-state physicists 
ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 


OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 


ACT AT ONCE — 70% Stusation: cevertonse 


and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY * DAYTON 9 * OHIO 
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New Books continued 


cation of fluid power to machine tools 
This volume is among the first to ap 
pear here and in many ways is in 
teresting on that score alone 

Much of the material will be famil 
lar to readers of the many technical 
Journ ] ind magazines avi iulabk her 
Chapt n pumps, valves, motors, 
and iccumulators are necessarih 
brief reviews ai.1 not intended to be 
exhaustive treatmen of these com 
pone nts 

However, circuit design (both hy 
draulic and pneumatic), press devel 
opments, and oil-air systems used in 
England today mav offer some inter 


esting ideas to designers 


Introduction to Plasticity 


Anis. Puirrips, Associate Professor of 
Civil Engineering, Yale University 
9} x 64, 226 pp. Published by Ron 
ald Pres 15 East 26th Street, New 
York ] Boy. aE 


I his book, written from the view 
point of the stress analvst, is an out 
growth of the author's lectures and 
researches in metal plasticity at Stan 
ford University. Nine chapters are 
included, of which the first six deal 
with one-dimensional problems, and 
the last three consider problems of 
combined stress 

[he author clearly makes his basic 
point: that plastic design compares 
favorably with elastic design in sim 
plicity, rapidity and accuracy of calcu 
lations, and economy of the final 
structure. The book requires a rigor 
ous background in strength of mate 
rials and undergraduate mathematics 
through partial differential equations 
Standard mechanics of materials no 
menclature is used throughout. While 
useful to the practicing engineer, the 


treatment is not for lightweights 


Polyesters and 
Their Applications 


ByORKSTEN, ‘Tovey, HARKER and 
HENNING, Bjorksten Research Labora 
tories, Inc., Madison, Wisconsin 
9 x 6} in., 618 pp. Published by Rein 
hold Publishing Corp., New York 
Citv, New York. $10 


[his book is the first survey of the 
entir polvester field from raw ma 
terials to fabricated product. A de 

(Continued on page 431) 
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HOW CHACE THERMOSTATIC 
BIMETAL ACTUATES THE 


iit diti da ift 
ICORRERNTRET TUS 


TEPTITITIITTIT 


nar 
m" 


AUTOMOTIVE 
This miniature breaker, manufact 


trols Co., for leading automobile 
spp of eadem opé 


and other circuits ineour 


Available in 6, 12.aind other ve en I Í 
age LE... All forming, 

| Gs done automatically. Strict 

in its manufacture to 


wo fks: The die which pierces the two slots 

stal is followed by a die which forms the two 

Mhe narrow strips (A) at each side of the ele- 
"since this shortens the strips, the main portion of 
"element (B) is compressed into an “oil can’. The 


: thermostatic bimetal element carries the normal circuit 


without effect while an overload causes the bimetal to 
begin to deflect; but the contacts (C) open only when 
the **oil can" snaps past center. This provides a desirable 
time delay to handle heavy starting loads and the snap 
action when there is a short circuit prevents arcing. 


Chace Thermostatic Bimetal is available in 28 types, in strip, 
coil or completely fabricated and assembled elements made 
to your specification. Write for new 44-page booklet. ''Suc- 
cessful Applications of Chace Thermostatic Bimetal,” con- 
taining interesting uses of bimetal, formulas, calculations, etc. 


W. M. CHACE CO. 
Theoumostalic Bimetal 


1607 BEARD AVE., DETROIT 9, MICH. 





NEW! REPUBLIC. pew? 
“LO-TEMP” VALVES "LO-TORQ" 


—65? without lubricant 6000 psi service 
LO-TORQ SELECTOR 


BALANCED PRESSURE 
FOR EASY TURNING 


With service pressure and seals on both sides of 
valving disk, turning is easy. Design is simple 
maintenance is low. Many services—Air, and gas 
4000 psi; fuel, hydraulic oil, petroleum, water, 
6000 psi. Made in bronze, semi-steel, aluminum 
alloy, in three different portings, 4” to 1”. Request 
Bulletin No. 454. 


LO-TEMP SELECTOR 


Teflon plug ends the need for lubricant. Easy 
turning—non seizing. -65° to 250°F. 2- 3- 4-way. 
100 psi service. Made in aluminum alloy or stainless 
steel. 44” to 1” pipe or tube. Request Bulletin 
No. 754. 


AA) S 
PUG a GLOBE NEEDLE 4j 


5655 BROOKPARK ROAD 


Natural...Synthetic... Silicones > 3 TA ba Cys 


(ag an 


d "n if £ ...HAS MADE 
?/ w^ ^5 DUDEK & BOCK 


SPECIALIZED PARTS 
BY EBERHARD FABER 


WIRE FORMS 
SPRINGS 
METAL STAMPINGS 


) In Industry, in homes, farms and 
ops and produces the quality parts you require ) i shops, you'll find daily, living proof 
trom Natural Rubber, GRS, BUNA-N, Neoprene, < -———— pm 

~ ; out in EXTRA performance. Rely 
Silicone. Rubber bonding of all types — specialty J N on expert engineers for parts that 
: meet your exact needs and save 
you MONEY! Get Wire Forms, 
precise spec ifications. LO Springs and Stampings that are 


L. \ easily assembled . . . that 
Write for blueprint and specification study, N S withstand stress . . . and 


perform under the most 
trying conditions! 


quiries to: Dr. E. A. Loy, RUBBER DIVISION, DEL 
DerrT. PE, EBERHARD FABER Co., 47 COLDEN ot PEED, VERY 


STREET, NEWARK, NEW JERSEY. rly Maly orc 


The Rubber Division of Eberhard Faber devel- 


items molded, extruded or hand-built to your 
field inspection, and cost analysis. Address in- 


for Estimates and Delivery Dates 


s EE Ji 
EBERHARD FABER DUDEK & BOCK 


pe SPRING MFG. CO. 


RUBBER FOR INDUSTRY FOR 50 YEARS DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill. 
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M 
— TAKES 
Æ TWO 


DISPLAY ADVERTISING 


* AROUSES INTEREST 
* CREATES PREFERENCE 


A 


DIRECT MAIL 


e GETS PERSONAL ATTENTION 
* TRIGGERS ACTION 


After your prospect has been convinced 
by DISPLAY ADVERTISING, he still must take 
one giant step. He must act. A personal- 
ized mailing piece direct to his desk, in 
conjunction with a display campaign, is 
a powerful action getter. 


McGraw-Hill has a Direct Mail Division 
ready to serve you with over 150 spe- 
cialized lists in the Industrial field. 


To get your copy of our free INDUSTRIAL 
DIRECT MAIL CATALOGUE (1954) containing 
detailed 
our services, fill in the coupon below 
and mail it to McGraw-Hill. 


complete, information about 


Do it now! The best advertising programs 
are planned well in advance. 


Resuty- 


aa 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Direct Mail Division, 
McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the McGraw- 
Hill “Industrial Direct Mail Catalogue.” 


Nome 
Company 
Address 


City State 
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New Books continued 
tailed exposition of high polymer the 
ory is beyond the scope of this book; 
however, the concepts necessary for 
the understanding of high polymers 
ire presented briefly. The thermoplas 
tic and thermosetting characteristics 
of resins are interpreted on the basis 
f the 


ictions leading to the formation of 


functionality theory. The re 
high polymers, and the mechanism of 
Deere 


of polymerization, average moleculai 


these reactors are described 


weight and methods of determining 


these values are discussed 


[he first major section of the book 


deals with unsaturated polyesters used 


in molding, casting, coating, impreg 


natinz and laminating. This section 


Overs: Taw materials, resin manufac 


ture, catalysis and inhibition, fillers 


ind reinforcements, shaping, finishing, 


mmercial resins, tailor-making res 


ins and a chapter n ipplic itions 


1! 
red in th 


Ove 


Saturated polyesters are 


second section which includes chap 


ters on linear fiber-forming polye tci 
polyesters 
sections on 


ind. di-isocvanate-modified 
Included 


nethods and health hazards 


ilso are testing 


An excellent annotated bibliography 
3300 
cally by main chapter headings, is pre- 
The preface states that the 


(f some items organized topi- 
sented 
data presented 


June 1, 1954 


tent to issue additional volumes peri 
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is up-to-date as of 
and indicates their in 


is information. accumulates 


Principles of 
Guided Missile Design 


ARTHUR S. Locke, Associate Director 
of Vitro Laboratories, West Orange, 
N. J. 94 x 6} in., Published 
by D. Van Nostrand Co., Inc., 120 
Alexander St., Princeton, New Jersey 
$12.50 

An 


scientific and industrial effort is 


"44 
Ly pp 


increasingly larg 


lirected toward research and dev 


nent on guided missiles. This 


book in the 


Missile 
thi 


kev topic of Guidance 


T 
Principles of Guided 


Design series brings together 


most recent information on the 
Basic problems encountered in di 


recting a controlled missile reliabh 
to its target is 
discussion of fundamental problems, 
the book proceeds to different meth- 
ods for obtaining intelligence of a 


(Continued on page 433) 


considered. From a 


New spring stress reliever 
increases operating life 


CHROMALOX 
Electric 
CARTRIDGE HEATERS 


On applications which require repetitive flexing 
action, you can now obtain Chromalox Electric 
Cartridge Heaters equipped with an ingenious 
high tensile spring— which protects the lead wire 
against premature breakage 

The spring—which is mechanically locked to 
the cartridge heater and is not affected by heat 
follows the lead wire a sufficient distance to 
prevent sharp twists from breaking the wire. 
Laboratory testing indicates that operating life 
of the lead wire can be increased up to 10 times 
with this spring stress reliever. 

Chromalox Electric Cartridge Heaters equipped 
with the spring stress reliever are available in 
34", V5", 54" and 4" diameters 


Let the Chromalox Sales Engineering staff 
solve your heating problems . . . electrically. 


Write for your copy 
of Bulletin 850 


for more specific information 
on Chromalox Electric Car 
tridge Heaters 

For information on the com 
plete line of Chromalox 
Electric Heaters request Catalog 50 


Edwin L. Wiegand Company 


7535 Thomas Boulevard * Pittsburgh 8, Pennsylvania 


EDWIN L. WIEGAND COMPANY 

7535 Thomas Boulevard, Pittsburgh 8, Pa 
| would like to have 

[. a copy of Bulletin 850 

[] a copy of Catalog 50 

[C] a Sales-Engineer contact me 

Name 

Company 

Street 


Zone State 





Hughes has been 

the leader from the Product 
beginning in : 
applying electronic Design at 


computers to H U C H ES 


airborne fire control 


equipment. Today WEAPON 


every U.S. Air Force 


and Canadian SYSTE MS 


continental defense 


interceptor uses DEVELOPMENT 
Hughes-developed and 
Hughes-manufactured LABO RATORI ES 


systems, 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-type 
computers, control surface tie-in (CSTI), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means that now the product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
link between the Research and Development activity 
and the optimum configuration and installation ar- 
rangements for the systems “black boxes.” 


Scientific Staff Relations 


| HUGHES - 


RESEARCH AND DEVELOPMENT LABORATORIES 
HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 








These positions in the Product 
Design Laboratory are open now 
in the Weapon Systems 


Development Laboratories: 


IN THE GUIDED MISSILE AREA 


ENGINEERS 


to work on design and construction 
of microwave components. 


ENGINEERS 


to engage in the design and fabrication 
of airborne telemetering 
equipment for guided missiles. 


ENGINEERS 


to participate in development, design 
and prototype construction 

of electrical and electrohydraulic 
power supplies. 


IN THE RADAR FIRE CONTROL AREA 


ENGINEERS 


to do equipment development and 
circuit design on special military field 
test equipment for support of fire 
control radar, fighter identification, 
and armament auxiliary equipment. 


ENGINEERS 


for circuit and equipment development 
in the field of airborne 
communication and navigation circuits. 


ENGINEERS 


experienced in computer or related 
fields to develop military field 
tests and auxiliary equipment for 
support of airborne computers. 


You are invited to send resumes 
of your education and experience 
to the address at left. 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 
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New Books continued 


target by employment of infrared, 
radio and acoustic waves, and fixing 
its location by terrestrial and celestial 
references. It covers the mathematical 
groundwork needed for solving guid 
ance problems and gives a clear expo 
sition of related servo-system theory 
Tactical considerations limiting the 
employment of guided missiles, an 
analysis of the several flight trajecto 
ries, and uses of radar in tracking 
targets are given in detail. Among 
other topics covered are: economic 
considerations, influence of airframe 
design upon choice of guidance sys 
tem, and methods of simulation, 
computation and telemetry 


Resins, Rubbers and 
Plastics Yearbook 1955 


Edited by H. Marx, E. S. PROSKAUER 
and V. J. FRILETTE in cooperation 
with the Institute of Polymer Re 
search, Polytechnic Institute of Brook 
lyn, N. Y. 9} x 7 in., 1148 pp. Pub- 
lished by Interscience Publishers, Inc., 
New York. $35 


I his volume is a collection of paper 
abstracts dealing with the properties 
and behavior of resins, rubbers, and 
plastics. The material was originally 
published during 1955 in the major 
journals in this and foreign countries. 
[he abstracts generally. contain. the 
original data, g iphs, charts and pho 


tographs and hence in many cases ref 


erence to the original works is not 
necessary. The abstracts are carefully 
indexed by author and subject. A 


useful volume for the researcher 


Circuit Equations for 
Rectifier and Magnetic 
Amplifier Circuits 


D. H. Scuarrer, Applications Branch, 
Solid State Division, Naval Research 
Laboratory, Washington, D. C., PB 
111770, 8 x 104 in., 34 pp. Avail- 
able from Office of Technical Serv- 
ices, U. S. Dept. of Commerce, Wash 
ington 25, D. C. $1 


Rectifiers and magnetic cores with 
rectangular hysteresis loops are ele- 
ments that are being utilized in elec 
trical equipment such as magnetic 
amplifiers to an ever increasing extent 
A systematic method has been devel 
oped for analyzing circuits containing 

(Continued on page 434) 
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COSTS 
GOING UP? 


i with 
Yes sir! With over 1200 sizes to 


choose from, in all types, and more cu I i man 


than 100,000 to draw on— your 
special sprocket is probably stock STOCK SPROCKETS 


at Cullman. 

What’s more, complete chain 
drives are available “Cff the Shelf” 
in all pitches, in different speed 
ratios. 


Save time and cut costs on your 
next chain drive need. Specify 
stock — Cullman, that is. 


Inquiries invited for specials in any type, 
material or quantity. For full particulars write 
for Catalog No. 51, or see your local Cullman 
Distributor. 


REPRESENTATIVES AND DISTRIBUTORS 


POWER TRANSMISSION IN ALL 
ROLLER CHAINS AND SPROCKETS PRINCIPAL CITIES 


CULLMAN WHEEL COMPANY e 1334 ALTGELD STREET @ CHICAGO 14, ILLINOIS 


33557 


A 


i M 


; DURAMETADUC 
PACKINGS 


j 


f 


j/ 


SAVE at the 
point of sealing... 


Repacking time costs money ! That's one reason why 
it pays to specify Durametallic self-lubricating, long-lastin 


packing for your specific sealing need. 


Write today for File No. DMPG t will be an important step toward securing 
the rigbt packing for your particular equipment and sealing problem. 


; A The "ass " 
Durametallic Products are PERFEC Engineered For The Job 


SEAL.) 
DURAMETALLIC | y CORPORATION 


KALAMAZOO MICHIGAN 





Interpreted in Aluminum 


j 
j 


A Raymond Loewy Design 


í 
i 








CASE STUDY NO. 102 


ww 45 EXTRUSIONEERING* 


MAKES ATTRACTIVE DESIGNS 
FAST AND EASY 


Raymond Loewy, one of the world's most successful industrial designers, created a 
new, fluted tubular base for the Radiantglass portable electric heater manufactured 
by Allied Precision Industries, Inc., Geneva, Illinois. The Engineering Department 
of Precision Extrusions, Inc. was asked to design a die which was subsequently built 
in PE's Die Shop. PE engineers recommended 6063 aluminum alloy when the ex- 
truded part was put into production. Asa result, API has a product which is attracting 
attention in the highly competitive heater market. Other methods of producing the 
Loewy-designed base would have been prohibitive, cost-wise, because of spot 
welding, complex dies and tooling, set-up time costs, and the finishing operations 
necessary to assure smooth, attractive surfaces. 


*EXTRUSIONEERING —4A PE PLUS SERVICE 


New model designs, to attract and promote sales, can be economically and quickly 
produced with the help of PE's Extrusioneering Service. No matter how simple or 
how complex your product or part is, engineers are available to work with you. 
They will suggest design changes, develop new ideas to solve specific problems, 
and consider how you can cut manvfacturing costs. 


Their experience and technical knowledge in the field of aluminum extruding is your 
guarantee of practical and wise suggestions. 


And this is a fact to consider: Precision Extrusions, Inc. is a non-competitive mill 
service concentrating full time on extrusions only — they do not fabricate or manu- 
facture any other product 


Write FOR FREE 12-PAGE TECHNICAL BULLETIN 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE 
PHONE: BENSENVILLE 98 o 


BENSENVILLE, ILLINOIS 
CHICAGO TUxedo 9-1701 


New Books continued 
such piecewise linear elements. This 
analysis utilizes a new method of 
formulating circuit equations and a 
new type symbolism and algebra, es- 
pecially developed for the purpose, 
that allows operations on and simpli- 
fications of the resultant expressions. 

By treating square loop magnetic 
cores and rectifiers as piecewise linear 
elements, the method provides a sys- 
tematic way of finding instantaneous 
voltages in any circuit of resistors, 
rectifiers and square loop cores, given 
the instantaneous values of the driv- 
ing voltages and knowledge of whether 
or not cores are saturated. Further- 
more, in circuits containing cores it is 
possible to determine the times of 
saturation of the cores by integration 
if some of their history is known. 
lhe rectifiers and cores are only some- 
what idealized as the effects of magnet- 
izing currents, eddy currents in the 
cores and back leakage of rectifiers can 
be taken into account. 


Random Processes in 
Automatic Control 


J. H. Lanınc, Jr., Deputy Assoc. Dir., 
and Ricuangp H. Barri, Asst. Dir., 
Instrumentation Lab., Massachusetts 
Institute of Technology. 6 x 9 in., 
434 pp. Published by the McGraw- 
Hill Book Co., Inc., 330 West 42 
St., New York 36, N. Y. $10. 


his book gives the practical engi- 
neer and the theoretical research sci- 
entist a basic background in the theory 
of random signals and noise, together 
with practical techniques to be used 
in the analysis and synthesis of linear 
control systems which are subjected to 
random inputs. 

Much of the material in this book 
has not been generally available in 
print and a great deal of it is original 
with the authors. Recent advances in 
the field that are pertinent to the sub- 
ject are included and presented in a 
unified way. 

he first half of the book treats the 
basic concepts of probability and ran- 
dom time functions. These funda- 
mental ideas are then used to develop 
analysis and design techniques for 
linear control systems containing both 
constant and time-varying compo- 
nents. Special emphasis is given to the 
nonstationary problem and the use 
of modern automatic computing 

(Continued on page 437) 
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"“Rubatex has livest" 


Soft and flexible — 


easy to work with 
Waier and air tight 


Excellent insulating properties — 
permanent low "K" factor 0.3 


Extremely light — rubber cell 
walls only significant weight 


Permanent buoyancy — repels 
moisture indefinitely 


Soaks up shock —quick recovery 
from compression again and again 


Sanitary 
Rot and vermin proof 


Ovtlasts other soft materials 
many times over 


us 
M 
^ 
^ 
^. 
A 
^ 
^ 
ls. 


"Nitrogen— all the advantages of air with- 
out its harmful effect —permanently sealed in 
my closed cellular structure — gives you an un- 
equaled gasketing and sealing material and 
assures you of better performance cheaper. 
My 20-year performance record in automo- 
tive, aircraft, construction, industrial, packag- 
ing, radio and electronics, refrigeration and 
air conditioning, shoe industry, sporting goods 
and consumer and household products —is 
tested proof that I'm a versatile material well 
worth your investigation. Drop us a line and let 
us help you with your product or application." 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 
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Psst, Gentlemen — there's no argument! 


Let SIER-BATH show 


how you can get 


PRECISION GEARS 


that can actually cost you less! 


ou may not realize what 

great strides specialized gear 
technology has made in design- 
ing correct precision gears to im- 
prove machine performance— 
and in producing such gears at 
economical prices. 


FREE DIAGNOSIS. Without cost 
or obligation, Sier-Bath gear 
specialists will study your gear 
prints and applications — en- 
gineer your drawings and gears 
—determine the most economical 
gears to operate safely, efficient- 
ly and advantageously in your 
machines. 

If your requirements are for 12 
to 25 of a kind (depending on 
size), send us prints for quota- 
tion and ask for a Sier-Bath gear 
specialist to come and give you 
a complete gear survey. 


Sier-Bath 
PRECISION GEARS 


Sier-Bath GEAR and PUMP CO. , Inc. 
Founded 1905 9238 Hudson Bivd., North Bergen, N. J. Member A.G.M.A, 


Mirs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings 
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PALNUT 


Vibration proof 


WING NUTS 


cost less than 
ordinary types 


A extra value for your 
customers—a real sav- 
ing for you. Precision, 
spring steel PALNUT 
Wing Nuts spin on freely 
—lock securely when fin- 
ger-tightened—stay tight 


Built-in spring 
locking action 
holds tight until 
finger-released 


ger removal. Sizes: 76-32, 
#8-32, #10-32, #10-24, 
14-20 and 54-18. Finishes: 
cadmium, nickel, chrome 
or others to order. Send 
for free samples, stating 
sizes required. 


in service—unlock with fin- 


THE PALNUT COMPANY 65 Glen Road, Mountainside, N. J. 
Subsidiary of United-Carr Fastener Corporation 
in Canada: P. L. Robertson Co., Lid., Milton, Ont. 


* Accurate, Constant Cylinder 
Speed Control 


* Compact Rugged Design 
-« Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be- 
cause -y combine in a short, compact en 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction etro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure tọ fully 
open or close it. 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 
pane structure eliminates troublesome leak- 
ng. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes— 4%” to 34". ATTRACTIVE 
PRICES . . . IMMEDIATE DELIVERY. 


Write for illustrated circular and prices. 
Coren 


Pneu-Trol DEVICES, INC. 


ATING A 
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New Books continued NEWEST OF THE GARLOCK 2, 000 


equipment to provide feasible solu N 


tions to such problems. 
The selection of suitable subject 
matter for a text in a field that over- 


laps several others and that is cur 
rently expanding at a rapid rate is not 
an easy one, and it al be impos FOR HUNDREDS OF LINING JOBS 
sible for everyone, including the 

authors, to be completely satisfied 

with the result. For example, the 

authors have completely igndred the 

vital field of information theory and for lining 
its applications to radar, communica- ea ould ills 
tions, and digital-data processing de- 

spite the fact that an increasing num 

ber of control systems are being 

designed in which these elements play 

a basic part. On the other hand, they 

have devoted a whole chapter to op- 

timum finite data operations for which 

the principal purpose is the determina 

tion of limitations on control-system 

performance imposed by the intrinsic 

properties of the data to be processed. 

The application of this material to 

improve system design is at most in- TM 
direct. 

In selecting topics for discussion, 
the authors have relied on their own 
experiences in the design and analysis 
of systems in the fields of fire control 
and navigation. For the most part, 
the material presented has arisen in 


, . > 
connection with studies in the MIT Honea 0, ou lining material that is so slippery 


Instrumentation Lab. on one side that nothing sticks to it, yet the other 
A wide varietv of cxamples worked side can easily be bonded to wood, glass, metal or - 
surfaces. Ideal g ers, paint spr ths, 
out in detail illustrate each new idea urfaces. Ideal for lining hoppers, paint spray booth for lining 
ted t | conveyor guide rails... anything that comes in contact kettles 
sente — : : 
presented in the text. or most « lap with sticky fluids, solids, or foodstuffs. 
ters, there are collections of problems 
of varying degrees of difficulty to test 
the readers know ledge of the more and non-absorbent. Withstands temperatures from 
important concepts developed -110° to 500° F. 


MORE SANITARY, TOO. Teflon can’t harbor bacteria; 
is tasteless, odorless, non-toxic, non-« ontam inating 





LOWER COST. Garlock now offers you cementable 
J Teflon in thicknesses as thin as .005" for inexpensive 
Automation— application wherever its non-sticking, chemical resistant 


Friend or Foe? qualities are desired. Available in rolls !5" to- 12" wide; 
.005" to .060" thicknesses. Also available in sheets 

R. H. MACMILLAN, De] Xt. of I ngrg., up to 48” x 48”, in thicknesses of 44” to 1” 
University of C meira 5 x 74 in., aod ate 
100 pp. Published by C ambridge Uni- irt of “the Garlo 
versity Press, 32 East 57th St., New caly complete line. It's ene resso 
York 22, N. Y. $1.95. write for Bulletin AD 158. 

Based on a number of talks given —— 
by the author in Britain, the informa- THE GARLOCK PACKING COMPANY, Polmyro, New York Registered 
tion contained herein is intended as war Sunes Sanh, cantons ene af ons DD dito eM — 


rd warehou hroughout the U. S and Canada, 
a philosophical and practical review 


of what automation is and where it is 
likely to go. | 
Automatic control is shown to be A R L O Cc EX 


a natural outgrowth of the last three 
centuries of production progress and 
the mathematical theories which make 

(Continued on page 438) 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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Blowers supply air 
for your product 


PROBLEM: Design any prod- 
uct requiring a blower—up to 
14 psig. of air (or gas). Do 
not increase size, weight or 
cost of product. 


SOLUTION: Only Miehle- 
Dexter Blowers solve this 
problem. Exclusive 3-lobe 
construction provides maxi- 
mum air in minimum size 
blower. Units require little or 
no maintenance. Hundreds of 
applications. Now used as 
powerful new jet engine 
starters in mobile ground 
power equipment. Used for 
pneumatic conveying, agita- 
tion, aeration cooling, venti- 
lating, supercharging. For 
more facts, write for new 
Bulletin 255. 
Typical capacity 
curve for 6 psig. 
delivery pres- 
sure. Standard 


sizes available 
up to 4000 cfm 
Vacuum to 15’ 
hg. Pressures 
up to 14 psig. 
(90 psig. by 
multi-staging.) 


Yj LL pa 


YZ et 
tn -— -—S- 
Xam 
LR 


MIEHLE ems Boc DEXTER 


Dexter Folder Company 
116 Fourth St 


PES SS 8 8 8 > ef ee ee 


Racine, Wisconsin 
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it possible to have application in fields 
far more extensive than originally ex- 
pected. These control theories are 
introduced and described so that the 
uninformed reader will have some 
concept of their mode of operation 
and the design problems likely to be 
encountered. 

A further chapter considers the 
economics of automation and the in 
fluence likely to be felt by 
the automatization of production fa- 
cilities. More change is 
anticipated by the replacement of 
clerical and lower echelon man: gerial 
help by analog and digital computers 
now on the American market. 

In spite of the risks involved, 
economic advantages to be 
automation ar 


labor in 


immediate 


the 
gained 
that a 


is to be ex 


from so grcat 
vast extension of its use 
pected The economic 
gains will be gradual because of larg 
initial equipment 


highly skilled 


kind has 


social and 
ind lack of 
manpower, but 
ting future. 


cost 


man 
an ¢xcl 


Peaceful Uses of 
Atomic Energy 
5: Published 


Press, 2960 


7, N. Y. $7.50 


8x 11 in., 327 pp. Vol. | 
Columbia 
Broadway, New 
The 
the 


University 


York 2 


International Conference on 
Peaceful Uses of Atomic Energy, 
held in Geneva during August 1955 
the first international 
held to date on the subject of atomic 
Ihe 


that followed their presentation have 


was meeting 


energy. papers and discussion 


been published in sixteen volumes of 
which Volume 15 
Radioactive Isotope 
Reasearch 


probably be of greatest interest to thi 


Application of 
and Fission Prod 
ucts in and Industrv, will 
practicing engineer 

The 49 


volum« 


this 
ire divided among three major 
Radioactive 
in Control and Technol 
Products Fhe 

A partial list of subjects 


papers reprinted in 


group headings 
in Research, 


ogy, and 


Isotopes 
Fission ind 
Applications. 
of individual papers includes the ap 
plication of radioisotopes in thickness 
gages, control, X-ray machines, hy 
problems, steel production, 
control, fluid 
inspection, the 
radiography, and 
used in 


draulic 
wear studies, process 
dynamics, industrial 
petroleum industry, 
fission products as 
batteries and the 


nuclear energy. 


nuc le al 
transformation of 


Product Engineering 


SAVE 
MONEY! 


better service 
on 
Vibration dampeners 
and snubbers 


Molded parts 
Clutch facings 
Molded friction 


Wortp BesTros 
serve you! 


World Bestos offers you more 
than 30 years’ engineering and 
manufacturing experience. 
Chances are our immense re- 
sources and facilities can supply 
you with molded parts and 
friction components—to meet 
your requirements—at a sav- 


ings in both time and money. 


@ Send your blueprints (or samples) 
for prices and delivery information to 
WORLD BESTOS, Industrial Products 
Section, New Castle, Ind., Phone: 2360. 


MLD) Te Besros 


DIVISION OF THE 


Tirestone 


ne & RUBSER CO. 


September, 
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Promotion for Engineers 


it takes more 
than ability 
for an engineer to 


achieve promotion 


To Engineers 
Who Lack Aircraft Experience: 


Aircraft experience is not necessary 

to join Lockheed. It’s your engineering 
training and experience that count. 
Lockheed trains you for aircraft 
engineering—at full pay. 


vanced education program for engineers 


You can expand your technical 
knowledge and achieve advanced 
degrees through a variety of Lockheed- 
sponsored university programs that 
cost you little or nothing. 


Lockheed 


AIRCRAFT CORPORATION 
California Division 


BURBANK, CALIFORNIA 
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It also takes opportunity for promotion. There must be room 
for a man to move up. 


If your career progress has been held back by lack of promotional 
opportunity, we think you will be interested in Lockheed 
diversification. Forty to fifty major projects are in progress 
continuously. Commercial and military activities span 

virtually the entire spectrum of aeronautical endeavor. 


There is plenty of room to move up at Lockheed, simply because 
there are more supervisory positions to be filled with so many 
projects constantly in motion. 

It’s worth discussing. Why not write or phone collect, if you 

possess an engineering degree or actual engineering experience. 
Address written inquiries to E. W. Des Lauriers or use the 

coupon below. If you phone, call STanley 7-1241, Extension 6-2134. 


Positions are open on virtually all levels in fields of: 


DESIGN 
in controls, electrical, hydraulics, 


AERODYNAMICS 


FLIGHT TEST ENGINEERING 
mechanical, power plant and 


MATHEMATICAL ANALYSIS 
Structures areas 


OPERATIONS RESEARCH 
ELECTRONIC SYSTEMS 


STRUCTURES i "Pn 
in communications, counter- 


THERMODYNAMICS measures, fire control, navigation, 


WEIGHT radar and antenna design 


E. W. Des Lauriers, Dept. PE-6-8 
Lockheed Aircraft Corporation, Burbank, California 


Dear Sir: Please send me your brochure detailing life and work at 
Lockheed. 

Name 

If you are an engineer, please state your field of engineering 

Home street address 


City and State Home phone — 
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Engineers Develop 
New Use for Rubber 


Rubber, normally used to reduce vibration, 
now can be made fo increase vibration 


Here rubber grommets serve as 
mountings for the tone bars in 
Nutone Door Chimes. To obtain 
maximum tone quality and reso- 
nance required of these musical 
chimes, the grommets must vi- 
brate compatibly with the tone 
bars ...a truly unusual assign- 
ment for rubber. 

Only by skillful compounding 
can rubber be diverted from its 
normal dampening characteristic 
and be given this vibrant quali- 
ty. The slightest deadening ef- 
fect would destroy the rich tones 
and kill the tone hang. 

The successful development of 
this lively, age-resistant rubber 


stock typifies the complete engi- 
neering and laboratory—as well 
as manufacturing—skill avail- 
able at Continental. Whenever 
you need “engineered rubber 
parts” — molded or extruded, 
natural or synthetic—call Con- 
tinental, Specialists since 1903. 
Engineering catalog. 

In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grom- 
mets, bushings, bumpers, rings 
and extruded shapes. Hundreds 
of these are shown in the No. 100 
Engineering Catalog. Send for a 
copy or refer to it in Sweet’s 
Catalog for Product Designers. 


Oca. 2 adavenent tn RUBBER 


OUR READERS 
SAY 


Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y. 


Wants Processing Details 
To the Editor: 

I would like details of three proc 
essing treatments mentioned in the 
story, “Solid-Film Lubricants", Feb. 
1956. These treatments, Ebonol C, 
Iridite No. 7 and indium flash, are 
listed in column 5 of the Fig. 5 chart, 
page 205. 

Can the story’s author provide de 
tails? As much additional information 
as he could give us would be of consid 
erable help. Mn. WOLSENCROST 

Western Mfg. Co 


Sonning, Berkshire, England 


Ed—Author Ralph E. 


swer follows: As we understand it, 


Crump's an 


vou are concerned with mechanical 
and chemical pretreatment for copper 
and/or copper alloys. The purpose 
of the grit or sandblast with 120 mesh 
dry sand, is to give not only an ir 
regularized surface but one which 
would provide an even reaction fot 
any subsequent chemical pretreatment. 

Ihe Ebonol C, Iridite No. 7, or 
indium flash we have found from 
experience provides a clean, irregu 
larized surface that gives maximum 
adhesion to the solid film lubricant 
being applied to the metal. 

[ am sending you a technical re 
port which has, as an index, the sup 
pliers of these three processes. I am 
sure they are represented in Eng 
land. Briefly, the Ebono! is a copper 
oxide conversion, and the Iridite is a 


chromate conversion. 


More About Plastic Foams 


Io the Editor 


We realize that it is very difficult 
in a broad and comprehensive article, 
such as “Plastics for Structural Uses”, 


page 167 in your June issue, to cover 


C onginectad by CONTINENTAL eee 


O; material. S we feel that i 
CONTINENTAL RUBBER WORKS + 1982 LIBERTY :ST. » ERIE 6 » PENNSYLVANIA "e meus us ve sen thet R 
(Continued on page 443) 
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ix Reasons Why Veelos Adjustable V-Belts 


Are Better For Your Drives! 


EACH VEELOS LINK IS IDENTICAL IN 
WEIGHT AND SIZE. INSURES 
SMOOTH, FULL-POWER 


a 


DENSE AREAS 

IN ORDINARY BELTS 
CAUSE VIBRATION 

MACHINE WEAR 


i. Balanced construction of Veelos Belts assures 
you faster, cleaner work, less rejects . . . less bearing wear. 
Each link and stud is identical in size and weight. Ordinary 
belts have varying spots of density which cause excess 
vibration—chatter marks, machine wear. 


260% MORE SURFACE AREA 


VEELOS RUNS COOL, BELTS 
LAST LONGER. 4 


(e 


| à Jes LOCKED OUT. 
LULA ( R LO 
Arn 


REGULAR BELT HEATS UP- 
WEARS FASTER. 


3. Cooler running—long life! Veelos breathes! 
Constant circulation of air keeps Veelos running smooth. 
Regular V-belts have no chance to cool, heat builds up from 
the inside . . . causes slippage, wastes power, heats bearings, 
reduces belt life. 


NO DOWN-TIME. VEELOS 
FITS ANY DRIVE - WITHOUT 
DISMANTLING. 


EACH VEELOS BELT CAN BE 
ADJUSTED ~- NO NEED FOR 


5. Simple installation “knocks out” down-time! 
Saves up to 50% installation time on outboard bearing 
drives, more when belt length isn’t in stock. No resetting, 
tilting or moving motors. Veelos can be made any length, 
can be changed by adding or removing links. 


4 TYPES — FOR ALL DRIVES. 


LINK V-BELT 


EXPENSIVE MATCHED SETS. 


STROBE LIGHT PIN-POINTS 
CAUSE OF 
COSTLY lí f 


MEASURES VIBRATION 
DOWN TO 2 
MILLIONTHS 
OF AN INCH. 
COMPARES THE 
DIFFERENCE, 
YOUR ENDLESS 

YOU CAN SEE BELTS- AGAINST 
IT- MEASURE IT- VEELOS. 

ELIMINATE IT. 


VIBRATION. 
| 


2. Electronic proof—up to 90% less vibration! Wit! 
a vibration analy fer, you see, on your own mat hine, how 
Veelos belts decrease vibration up to 90% over any belt 
you're now using. This amazing Veelos test pin-points the 
belt that has the "invisible shakes." 


— `, 


S. POINT 
CONTACT 


AREA 
CONTACT 5 ) 
: t 
} 


PERFECT VEELOS FIT. 
EXTRA THICKNESS AND 
MACHINE-CUT SIDES PREVENT 
BOTTOMING. MEAN 
CONSTANT POWER. 


POWERLESS POINT 
CONTACT OF ORDINARY 
V-BELT. BULGES, SLIPS, 
CAUSES UNEVEN 
SHEAVE WEAR. 


4. Greater flexibility reduces slippage! Sectional 
construction, beveled links allow greater flexibility, longer 
belt life. Each link moves around sheave independently 
and maintains full contact, constantly. Full area contact 


allows shorter centers, smaller sheaves. 


MEASURE VEELOS 
1" SHORT PER FOOT 
AND FORCE ON 
DRIVE BY ROLLING 
IT WON'T STRETCH. 


6. Veelos won’t stretch any more than ordinary 
endless V-belts when it is properly installed. Remember 
measure Veelos 1" short per foot and roll on drive as tightly 


as possible. With the first few revolutions Veelos studs a 
cept a permanent set into the sections they connect 


Write for free Veelos Data Book or 
Veelos Vibration Demonstration to: 


MANHEIM 


Manufacturing & Belting Co. 
407 Stiegel St., Manheim, Pa. 


Known as Veelink 


REGULAR OW PROOF COATED 
For general For oily and For wet or 
service hot drives oily drives 


For all sizes and types of drives. Double -V available for serpentine drives. 
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STATIC-CONDUCTING 
For explosive 
atmosphere 


outside U.S.A. 


* Industrial Belt 
Specialists Since 1911" 


O M.M.& B. Co. 1956 





Exclusive Features of | SOLENOIDS 
Rotary Air and 


Ml VACUUM PUMPS 


bring you 


* Smaller Size 
* Lifetime Operation 


E ora 


Curved Wings on easy-action 


NA-726 solenoid; 
at 1" stroke, 10097 


16 lbs. 
o voltage. 


G-211 solenoid, 10 lbs. at 
8595 voltage, 115" stroke. 


* High Vacuum 


* Greater Volume : 
G-200 line of solenoids. Re- 
placement for all sizes of 
General Electric Co.'s CR- 
9503-200 line of solenoids. 


NA-700 line of solenoids, 
replacement for National 
Acme solenoids, size for 
4-wI1NG TYPE size, for all modifications. 
'The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character- 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current. 
See our catalogs in Sweet's Catalog Service. Ask for 
more information. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 


hinge, maintain continuous 
wall contact. 


Cast iron Wings and Cylinders 
hone themselves to hard, 
glassy smoothness —take up 
their own wear —ossure leak- 


e 


Vacuums to 20" Mg.; pressures to 15 
psig.; displacement te 162 c.f.m 


proof seal for years. 


ty 


Extra-large Air Space pro- 
vides greater capacity, per- 
mits use of smaller pump. 


 ——— 


2-WING TYPE 


I 


Have you looked at your 
permanent fastenings lately? 


Automatic Wing Adjuster 


assures wing-to-wall con- 
tact, prevents sticking, guar- 


antees positive action. 


ae 


Vacuums te 29.9" Hg.; pressures to 20 
psig.; displacement to 40.8 c.f.m 


Extra-long Steel Wings (not 
composition) provide long 
wear. Cylinder walls made 
of durable cast iron. 

Large air 


space provides 


more compact pump. 


inanem em o em m d 


Install LEIMAN AIR PUMPS 


for dependable Vacuum (Suction) and Pressure 


FREE ENGINEERING DATA 


€ Applicction Book showing 60 
how -to-do- it blueprints of 
octuc! cpplicotions 


€ 16-poge Cotclog showing con- 
struction, fypes, sizes, copoc- 
ities, etc 


Precision-made, compact 
Leiman Air Pumps have fewer 
moving parts—no tips or 
blades to renew — need no 
maintenance except oc- 
casional oiling — run for 10, 
15 and 20 years without 
trouble or shutdown. Over 
half a million installed. Con- 
sult our engineers on any air 
application. 


LEIMAN BROS., Inc. 


107 Christie St., 


Newark 5, New Jersey 


can be the key to 


product improvement and 


continuing savings! 


e pure 


EDWARD SEGAL - 


AUTOMATIC 
EYELETING 
MACHINERY 


Many fastening jobs can be 
eyeleted at considerable savings 
over other methods 

Eyelets usually cost less, and 
with positive-acting Edward Segal 
automatic machinery, feeding is 
simplified. With dependable Sega! 
machines you can get the adjust- 
able travel spindle (Pat Pend.) 
which permits settings even as 
tiny as .032” 1.D., without fear of 
costly tool breakage. 

Segal engineers will gladly dis 
cuss your fastening problem and 
tell you quickly whether eyeleting 
is the solution Write today — and 
also ask for our brochure loaded 
with eyelet setting data, 


72 SPRING STREET, NEW YORK 12, N. Y 


Eyeleting machinery, special hoppers & feeding devices 


Product Engineering — 


1956 


September, 





Our Readers Say continued 


is important to point out that your 


statement about Vinylfoam, “How t t 
ever, it has poor high temperature Ou 
properties and poor compression set," . 


s somewhat misleading. Vinylfoam vet custom 
does tend to have slightly less com 
pression resistance at elevated tem * 
peratures, but it does not "soften" N molding... 
in the sense that it becomes pei 
manently damaged or changed. In 
fact, under no-load conditions, its 
high temperature qualities are supe- 
ror to latex foam and under humid 
conditions far superior to polyurethane 
foam. 
Your comment on poor compre 
sion set we believe arises from earl 
impressions of this characteristic of 
Vinylfoam, which resulted from eval 
uation of closed cell foam or 


properly fused or cured open 


I 
foam. Even today it is surprising how 
many engineers test a piece of closed 
ell expanded vinyl, and then draw 
their conclusions on open cell Vinyl 
foam from these results. This is un 
fortunate, because the closed cell mate 
rial does take a very severe permanent 
set. Open cell Vinylfoam, however 
has permanent set characteristics onh 
mildly inferior to latex foam and, in 
many instances, equal to or suj 
polyurethane foam 

We are making thes mment In plastics to the easiest answ 
not because your statements represent y is to surround your probler 
errors, so much as they represent con how” and then shape it t 
troversial viewpoint Therefore f your parts can be molded 
feel it is unfortunate that five the of tl ried 


and true 


ten lines devoted to Vinvlfoam 
with critical statements of a his 
debatable nature Henry E. ALLE) 


> < | 
Elastomer Chemical ( 


| 
Ed:—We are glad to be filled in 
the important distinction betw 
foam materials. It is good to 


to cover so many different phas 


1 held as fast-moving as your 


Views of 
American Watch Manufacturers 


I 
you appreciate our problems of trving 
i 


To the Editor: BRANCH SALES OFFICES a 


When you concluded your June New York, Mt. Vernon..MO 4-4866 


: , Rochester E. Rochester 941 
article on the watch industry, ‘Per Chicago Merrimac 7-1830 


spectives in Design and Develop Detroit Jordan 6-0743 

M ^ . Philadelphia Hilltop 6-6472 
ment", page 129, by quoting a state Dallas lotes 82244 - 
ment of Thomas Reid, Vice President Los Angeles Richmond 7.5384 f 


" ^ 44 $t. Louis Parkview 5-9577 
of Ford Motor Co., “that industry i Atlanta ... Exchange 0414 


. ; i 1 1415 $. BROADWAY, DAYTON !, OHIO 
becoming less and less dependent on NER. OIN ese DI 


: EXPORT OFFICE (N.Y.C.) 
(Continued on page 444) 89 Broad St. Bowling Green 9-7751 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS 
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LATEST 
CONTROL 
DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


Here is complete information 
on a versatile modern control 
of interest to every design en- 
gineer. Available in models 
capable of delivering 50 to 400 
inch-pounds thrust, Sperry 
Hydraulic Remote Controls are 
used extensively by the auto- 
motive, aviation, marine and 
machine tool industries for 
manual or automatic control 
of : 
* Brakes 
* Clutches 
* Throttles 
* Governors 
* Rheostats 
* Hydraulic Pumps 
* Engine Spark Adjustments 
Engine Mixture Setting 
Hydraulic Transmissions 
Fire Extinguishers 
* Feed Mechanisms 
* Duplication of Motions 


Return coupon for descriptive bulletin. 


SPERRY PRODUCTS, Inc., 
Danbury, Conn. 


[] Send Hydrovlic Control Bulletin 20-106. 


C Have representative call. 


Name 


| 


Company 
Address 


Our Readers Say continued 


‘hand skill’”, you framed an ironic 
period for your previous comments. 

There is every reason to believe that 
Henry Ford's idea of manufacturing 
parts so they were interchangeable was 
inspired by the fact that this type of 
production had been employed suc 
cessfully in the jeweled watch indus- 
try for some time before he began to 
manufacture short, 
the jeweled watch industry began to 
minimize the need for so-called hand 
skill long before any automobile manu 
facturer realized it could be done. 

There are a number of other ironies 
in your article. For example, you 
mention the Swiss claim that the 
American watch industry has not kept 
pace with the trend of the watch 
market. Mr. Arthur Sinkler, presi- 
dent of the Hamilton Watch Co., 
answered this claim very simply by 
pointing out that he was using an 
electronic wrist watch to time his 
testimony at the hearings before the 
Foreign Trade Subcommittee of the 
Joint Committee on the Economic 
Report, involving the defense essen 
tiality of the jeweled watch industry 
As a matter of fact, the Swiss know 
very well that, outside of the automatic 
watch, the additional “features” they 
the 
they send here are responsible for a 
very small part of their total jeweled 
watch sales. 


automobiles. In 


incorporate in some of watches 


Ihe Swiss watch importers have 
testified that 
the industry which 
cannot be easily obtained from other 


there are 
watch 


no special 
skills in 


American precision industries in cas 
of military emergency. Yet they mak 
much of the 
schools and colleges in which Swiss 
watchmakers are And they 
explain their own inability to make 
watches in saying that 
the jeweled watch manufacturers here 
will not give them the necessary tech- 
nicians. 

Mr. Arde Bulova has testified many 
times that it took Bulova Watch Co. 
ten years to get into complete manu- 
facture of watches in America even 
though it had one of the best fac- 
tories in Switzerland to draw from. 
It took Elgin three years to get a new 
branch plant into production even 
vith all the machinery and know 
how available from its home plant. 

l'he ODM report of June 30, 1954, 


(Continued on page 447) ' 


special horological 


trained. 


America by 


Product Engineering 


Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Mode! CCK 

12.9 H.P. 2-cylinder 
opposed 4-cycle. 
Gasoline-powered 


Model AJ 

5.5 H.P. One-cylinder. 
Gasoline-powered. 
4-cyce 


Onan short-stroke, air-cooled engines give 
you a combination of performance charac 
teristics which can add powerful selling fea 
tures to your engine-driven equipment. They 
are designed for continuous service . . . 
to run hundreds of hours with minimum 
attention. Short-stroke, low-friction design, 
extra-large bearing surfaces, Stellite-faced 
exhaust valves, solid Stellite exhaust valve 
seats and many other long-life features give 
you a big premium in trouble-free service 

Onan engines are compact in all dimen 
sions, light in weight, smooth running and 
easy starting. They deliver full rated power 
even under a variety of adverse conditions 

If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at no 
extra cost. Write us or call. 


D. W. Onan & Sons, Inc. 


4042 Univ. Ave. $.E., Minneapolis 14, Minn 


Lightweight, air-cooled 
Onan Diesel engine 


Model DRP 


Two-cylinder, opposed. 
15 H.P. ot 2300 R.P.M. 
4-cycle. Solid injection, 
full Diesel. Electric start- 
ing. 12-volt generator. 
Full pressure lubrication, 


Għan 


BLECTRIC PLANTS 


AIR-COOLED 


September, 1956 





(Advertisement) 


SPECIAL REPORTS ON 
FINISHING NON-FERROUS METALS 


NUMBER I—Decorative, 


Corrosion-Resistant Finishing 
with Iridite 


Chromate conversion coatings are well known and accepted 
throughout industry as an economical means of providing 
corrosion protection, a decorative finish or a good paint base 
for non-ferrous metals. However, continued developments are 
so rapid and widespread that many manufacturers may not 
be completely aware of the breadth of application of this type 
of finish. Hence, this digest of current information; to bring 
you up to date on the many ways in which you can combine 
salable appearance with durability in one finish at a com- 
petitive price advantage. Report II on paint base, corrosion- 
resistant finishes and Report III on chemically polished, 
corrosion-resistant finishes are available on request. 


First, as a basis for this discussion, a ''decorative" finish is 
considered as any chromate film that is used as a final finish 
in itself. It may be truly decorative in that its sole purpose 
is to enhance the beauty of the product. For example, a 
bright chrome-like finish or a pleasing bronze appearance are 
among the many effects that can be obtained. It may be 
functionally decorative in that it reduces reflectivity for 
camouflage purposes or provides a means of color-coding 
parts. But, in all cases, the Iridite films protect the metal 
against corrosive attack. 


Iridite finishes are now available for all commercial forms of 
the more commonly used non-ferrous metals, including zinc, 
cadmium, aluminum, magnesium, silver, copper, brass and 
bronze. These films can produce a wide variety of pleasing 
appearances. The basic colors of the Iridite coatings are 
grouped below by metals. 


ZINC and CADMIUM: Metallic bright, light iridescent, 
iridescent yellow, bronze, olive drab. 


COPPER, BRASS, BRONZE: Metallic bright, yellow. 
ALUMINUM ALLOYS: Clear, iridescent yellow, brown. 


MAGNESIUM ALLOYS: Metallic bright, iridescent 
yellow-red, brown. 


SILVER: Metallic bright. 


In addition, many films can be modified by bleaching or by 
dyeing. Among the dye colors available are various shades of 
red, yellow, green, blue or black. 


Depending upon the metal and the Iridite used, corrosion 
resistance of clear and bright films ranges from mild passivity 
to as high as 500 hours in salt-spray; on heavier dark films, 
salt-spray resistance ranges from approximately 100 to 1000 
hours. 


It is this combination of decorative and corrosion resistant 
properties that accounts for the widening use of Iridite finishes. 
For example, Iridites 4-73 and #4-75 (Cast-Zinc-Brite) 
make possible for the first time, a combination of lustrous 
chemical polishing of the as-cast surface of zinc die castings 
and good resistance to corrosion. Further, in many cases, 
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® 
WHAT IS IRIDITE? 


Briefly, lridite is the tradename for a specialized line 
of chromate conversion finishes. They are generally 
applied by dip, some by brush or spray, at or near 
room temperature, with automatic equipment or 
manual finishing facilities. During application, a 
chemical reaction occurs that produces a thin (.00002” 
max.) gel-like, complex chromate film of a non- 
porous nature on the surface of the metal. This film 
is an integral part of the metal itself, thus cannot 
flake, chip or peel. No special equipment, exhaust 
systems or specially trained personnel are required. 


sizeable savings in the cost of buffing and electroplating are 
realized. 


On many steel parts, a simple system of zinc or cadmium 
plate and bright Iridite is used instead of more costly electro 
plated finishes to provide a bright, decorative and protective 
finish with tremendous savings in material, equipment and 
labor. 


In finishing aluminum, where corrosion resistance or paint 
adherence is the prime consideration, the aircraft industry 
has all but abandoned the anodizing process in favor of 
recently developed chromate conversion coatings, among them 
Iridite #14 and #14-2 (Al-Coat). These formulations and 
their method of application can be varied to retain the original 
metallic appearance while providing acceptable corrosion re- 
sistance, or to produce a fully colored brown finish that 
offers exceptional corrosion protection. Again, time and man- 
power savings are astounding—one company saved at least 
$15,000 a year on maintenance of racks alone and another 
$40,000 on materials and labor in only nine months. In addi- 
tion, of course, hundreds of thousands of dollars are saved by 
eliminating the need for expenditures for generators, heating 
equipment and racks. 


Iridites are widely approved under both Armed Services and 
industrial specifications because of performance, low cost and 
savings of materials and equipment. 


In planning or designing, you should consider the many other 
characteristics of Iridite finishes which may enter into the 
specific problem. In addition to having decorative and pro- 
tective functions, these chromate coatings form an excellent 
base for organic finishes and bonding compounds. They have 
low electrical resistance. Some can be soldered and welded. 
The Iridite film itself does not affect the dimensional stability 
of close tolerance parts. 


You can see then, that with the many factors to be con- 
sidered, selection of the Iridite best suited to your product 
requires the services of a specialist. That’s why Allied main- 
tains a staff of competent Field Engineers—to help you 
select the Iridite to make your installation most efficient in 
improving the quality of your product. You'l find your 
Allied Field Engineer listed under “Plating Supplies” in your 
classified telephone book. Or, write direct and tell us your 
problem. Complete literature and data, as well as sample 
part processing, is available. Allied Research Products, Inc., 
4004-06 E. Monument Street, Baltimore 5, Maryland. 
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LL Ae sa 


NEMA RERATED ROTARY LEM 


FRAME DESIGNS s Water, Oil, 


Air, etc. 


* Frame sizes from 56 
thru 326. Cast-iron con- 
struction. Furnished with 
ball or sleeve bearings. 
All exterior surfaces are 


ab cele sates’ Compact, light-weight SEAMLEX 
rn = - = — 4 ROTARYS are designed to render long, 
9ueamiünead Gesign ar- continuous service, free from leakage. 

fords complete protec- : 
tion against dripping External Screw Adjustment provides 
EL means to compensate for normal wear, 
liquids or falling particles. without removal of joint from equip- 
DRIP-PROOF ment. Floating Graphite Seal prevents 
Open Type excessive wear. Pressure Equalizing 
(Up ype) Chamber reduces power consumption. 


& Take advantage of SEAMI s 
pany's many years of experienc 
PY. design and manufacturing. Writ 
day for FREE Bulletins 955 & 550 
è Totally enclosed, COMPANY, INC , 
non-ventilated, from % 41-23 24th ST., Dept. A 
to 3 HP. Recommended LONG ISLAND CITY 1, N. Y. 


for use in non-explosive 


@ Since 1928, SEAMLEX Products are QUALITY Products. @ 


abrasive dust, metal dust, 
or where foreign matter 
may enter a motor. Posi- 
tive protection of motor 
windings. Same design 
used with larger motors 


aie her a the fan blows TOGGLE PLIERS 
E" DLE m with QUICK TRIGGER RELEASE 


for faster 
work-holding 
Note 
These 


è Totally enclosed, Features:- 
fan-cooled, from 1⁄4 to 30 : i 
HP. Cooling air is drawn 1. Double acting finger-tip release 
by an external fan across 
the motor towards the 
driven machine. Heat 3 
generated by the machine 
is not drawn across the 
motor. Same system used 
in standard, fan-cooled 
motors and .explosion- 
proof designs. 


2. Heat-treated alloy steel forgings 


. Hardened rivets and bushings at 
all pivot points 


. Double-ribbed, forged jaws, for 
greater strength 


. Large jaw capaci 
TOTALLY ENCLOSED ge jaw capacity 


. Straight line design for greater 
FAN-COOLED access to work QUICK 
EFFORTLESS 
Write for Bulletin SDA-155. b — resistant black oxidized — 
inis 


EITHER 
ELECTRIC MOTOR DIVISION DIRECTION 


G 9 > r | WRITE FOR BULLETIN 
T3099 2 277 PR 72 29728 11 VT] 
bt wW MOT T Te QUIPM 
BENE W. MARKET ST. - uh pre nr WEST POINT MANUFACTURING CO. 


26937 W. 7 MILE ROAD . DETROIT 19, MICHIGAN 
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Gear-Grip 


Flexible Coupling 


The most revolutionary design advancement 
for integral H.P. in a century! 


Positive power 

transmission of rated 

load. Gear teeth on end castings 
match special rubber tube section 


Load ranges—2'2 H.P. to 25 H.P. 
Shaft sizes—?4" to 17$''. 

Specified lengths to design 
requirements. 

Prevents end thrust. 

"By Eye” shaft alignment. 

No lubrication required. 

Shaft Safety features. 


Dyna-Line . . . 


The finest flexible coupling in single unit con- 
struction—specifically designed for fractional H.P 


pua 


5R 4R 3R 2R IR OR OOR 


€ True Flexibility and Torsional Resili- 


ence for quiet, load-plus power 
transmission without extreme de- 
flection or twist. 


Lengths varied to design specifica- 
tions in each series. 


Load ranges—1/15 to 1'2 H.P. 
Shaft sizes — 
3/16" to 3%”. 
Lowest O.D. 
for highest 


ity. 
Write for Catalogs and 
Technical Bulletins. 


PRODUCTS CORP. 


COUPLING DIVISION 


DEPT. P-96, 1215 E. SECOND ST. 
MICHIGAN CITY, INDIANA 


Product Engineering 


September, 1956 


Our Readers Say continued 


on the essentiality of the jewele 
watch industry declared: “The avail 
able statistics do not give a full pic 
ture of the problems involved in hit 
ing, training and retaining workers 


in the highly skilled categories. The 


g 
high precision, close tolerances and ex 
tremely small size of parts make mam 
of these skills 
try In the 


industry 


unique to this ind 
last decade the domesti 
made 


advancement 
In Switze 


generally had 
erabk 


produ 


technological 
tion methods 


movements are assembled bx 


iftsmen due to the un 


on assembly line 


bly lines were intr 
American industn 
ipany used to requir 
issemble 1200 watche 


KI } 
issemDlie th 


50 workers. H 
assembly worker 


increased th 


in Nov 


the reduction of 


has, to some extent, 


requirements for parts manufacturin 
workers 


due to the increased precisi 


f 


mponents required for mass pr: 
luc PauL F. MICKEY 
American Watch Manufacturers Assn, 


In 


li 


iction assembh 


Ed—Mr. Mickev's i 
disagreements with the Product Engi 
neering article on the watch tariff are 
more than Our thanks 

} 


his expression of his position 


statement of hi 


velcome. 


Correction 


lo the Editor: 


In describing thc 


board 
August 
that the board 


of which it 


nrinted wiri 
p! nied WIII 
shown on the cover of your 
stated incorrectly 


ind the 


issue, you 
motor contro] 
is a part is made by Gen 
eral Electric’s Apparatus Div. Actu- 
ally, it is manufactured by the Spe- 
cialty Control Dept. here at Waynes 
boro, for the Thymotrol drive. 
H. Zane ROBBINS 


W ivnesboro Y l 


Why Bearings Fail 


As a guide to improved bearing de 
sign, a 16-page special report in the 
October 
description of the 


issue presents a systematic 


most common 


causes and remedies for sliding and 


rolling bearing failure. 


Just Published! 


FIRST TREATMENT TO STRESS 
DYNAMICS AND MACHINE DESIGN 


» CAMS 


Design, Dynamics, and Accuracy 


By HAROLD A, ROTHBART, College 
City of New York 


[his is the first work on 
ims to go beyond sim- 
ple drafting techniques 
Unusually wide in scope, 
offers a thoroughly 
lern treatment of dy 


ichine de- 


nts 
nsion 


4 


t 
t 
! 
i 


and the type of cam and fo 

. : 1 . 
used. Mathematics is kept a 
throughout the presentatior 


56 550 pages 21í 


2) Theory and Practice of 


Lubrication for Engineers 
By D. D. FULLER 


The Franklin 


Columbia 1 rs 
Institute Labor 


[his complete treatment of 


[ 
alances theory and practi 
demonstrates pra tical ways 
power loss. Designs 
r an amazingly wid 
covering even 
ber and wood to 


ives 243 ilh 


| € 
Magnetic Control of 


3 INDUSTRIAL MOTORS 


Second Edition 


By GERHART W. HEUMANN, Ge 


Company 


Now completely up to dat 

nt advances in industr 
wealth of cuts and circuit diag: 
of a series of books writt 
authors for the advancement o 
ing practice 
1954 714 pages Illus 


r- Mail this coupon for FREE trial copies 


| JOHN WILEY & SONS, Inc. PE96 

| 440 Fourth Ave., New York 16, N. Y 

| lease send me the book(s) circled read 

| and examine ON APPROVAL. In 10 days 
I will return the book(s) and ow hing 

| or will remit the full purchase price(s), plus 

| postage 

| 1 

| Name 

| Address 

| 


City Zone S 


SAVE POSTAGE! Check he 
ENCLOSE payment, in which 
Pay postage Same return priv 
course 
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Pee 


Shopmaster 8 ' Tilting 
Arbor Circle Saw, 
Model HS-56 


Sewall’s complete gear service 
can help you... call us! 


TY 


Custom-made gears 


& x» 


Made-to-order sprockets 


$— 


Special gear racks—to order 


296 


Standard gear racks—in stock 


with Sewall Gears for 
professional accuracy 


Shopmaster's new 8" tilting 
arbor circle saw buzzes with 
features to excite the Do- 
it-yourselfer. This ‘‘work- 
shop-in-itself’’ performs 
shaping, dadoing, sanding 
plus ripping and cross- 
cutting . . . all with profes- 
sional accuracy thanks to 
precision machined internal 
parts and gears made to 
Shopmaster's exacting 
specifications. 


Our reputation is based on quality, 
service and price. If you're like our 
regular customers you're vitally 
concerned with these three factors 
when you buy gears. (1) Gears must 
meet your specifications exactly, in 
strict accordance with your prints. 
(2) Gears must be delivered as sche- 
duled. (3) The price must be rea- 
sonable. Sewall gears are made by 
men who are fussy about specifica- 
tions. We have a wide range of 
late-model machine tools, inspec- 
tion instruments and checking 
equipment regularly serving cus- 
tomers across the nation. Our large 
modern plant is handy to rail, truck 
and air transportation. 


Let us quote on your specifications! 


Write for New 
4-page Bulletin 


The Sewall Story 
.. richly illustrated 
with in-plant photos 
. includes listing 
of capacities and / 
facilities. 2 


E. B. SEWALL MANUFACTURING COMPANY 


704 Glendale Street, 


$t. Paul 14, Minn. 


Midway 5-7721 


PRESS 
PREVIEWS 


Thompson Products Opens 


Engine Test Plant 


A new laboratory for the testing of 
turbojet and turboprop engine parts 
and assemblies in engines of thrust 
ratings up to 40,000 Ib was recently 
dedicated by Thompson Products, 
Inc., near Cleveland. The new labora- 
tory will provide facilities for engine 
component and accessory testing; fuel 
vapor utilization studies; high energy 
fuel investigation; engine control de- 
velopment; nuclear engine simulation; 
stationary gas turbine component de- 
velopment; and full scale engine op- 
eration simulating supersonic opera- 
tion. 

Construction was begun by Thomp 
son Products in 1954 under contract 
from the Navy on a 90-acre tract on 
the shore of Lake Erie in Perry Town 
ship, Lake Countrv, Ohio. The loca- 
tion is relatively remote from in 
habited areas. 

Comprising the laboratory are a 
main building, fuel pumping and stor- 
age facilities, water pumping station 
and settling basin, oil storage and high 
temperature fuel facilities which sup- 
port the two engine tests cells and a 
heated spin pit. The main building 
houses the engine assembly shop, a 
central control room, steam generat- 
ing facility, fuel metering station and 
engineering offices. Cost of the proj- 
ect is approximately $1,400,000. 

[win test cells are 24 ft wide, 24 
ft high and 211 ft long, encased in 
concrete walls a foot thick. They are 
designed for operation of power plants 
under sea level static conditions. A 
complete high temperature fuel test 
facility is available, permitting simula- 
tion of complete aircraft or missile 
and engine fuel systems. 

A high temperature spin pit for 
testing turbo power plant rotating 
clements is also part of the laboratory. 
Juring operations the spin pit may 
be evacuated. Heating is achieved by 
radiant heat transfer and driving 
power furnished by a steam turbine. 

Electric power to operate the facil- 
ity totals 1000 Kva. Water is pumped 

(Continued on page 451) 
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calling eee two words that can change your future 


Someday soon you may hear those 
words — have an opportunity to talk to our 
representatives in the privacy of your home. 

There’s an excellent reason why 
you should welcome such a call. It will give 
you an opportunity to ask questions about our 
attractive openings, our excellent wage rates 
and liberal employee benefit plans. 

In work as demanding as aircraft 
engine development, there is tremendous chal- 
lenge. Skills mature fast. Men of ability are 
soon recognized, encouraged and rewarded. 

There are other advantages. For in- 
stance, at the Hartford Graduate Center of 
Rensselaer Polytechnic Institute you can 
study for advanced degrees. And, of course, 
you'll find living is pleasant in New England 
with its superior educational, cultural and 
recreational facilities. 

If you are interested in a better 
future, mail the coupon today. If more con- 
venient, send us a letter with the required in- 
formation. Be sure to include your home tele- 
phone number. 


Mr. E. M. Peterson, Dept. 7, Design Employment 

Pratt & Whitney Aircraft, East Hartford, Conn. 

I would like to learn more about your openings for product and 

component designers. My experience has been in the following 

fields 
Nuclear Design 7] Aerodynamics O Bearings 
Compressors Hydraulics Piping 
Turbines Gears Controls 
Structures Valves Test Equipment 
Afterburners and ] Heat Exchangers Test Rigs 
Related Equipment and Combustion Problems. . 

Total years Mechanical Design experience 

You can reach me at Most convenient 

home telephone 


hours for receiving calls are between and 


NAME 
HOME ADDRESS 
CITY. STATE 


PRATT & WHITNEY AIRCRAFT 


> AIRCRAFT ORPORAT 


EAST HARTFORD 8, CONNECTICUT 


i $ World’s Foremost Designer and Builder of Aircraft Engines 
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design for... 
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APPLIANCES 
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GENERAL 
INDUSTRY 


SPECIFY 


STALWART SZone RUBBER PARTS 


FOR HIGH TEMPERATURE APPLICATIONS. Industry is solving 
problems and cutting costs with SILICONE RUBBER 
PARTS by STALWART. Because newly developed com- 
pounds now retain desirable rubber-like qualities at tem- 
peratures up to +600° F., they are recommended for 
applications where temperatures destroy ordinary rubbers. 
FOR LOW TEMPERATURE APPLICATIONS. Silicone Rubber 
parts by STALWART are capable of withstanding tem- 
peratures as low as —130° F. without becoming brittle. 
They have excellent dielectric properties and resist com- 
pression set, oxidation, ozone and many chemicals. 


Let STALWART .. . specialists in custom Y A 


fabrication of precision SILICONE parts. . 


solve your design problems. 


Manutacturing Plaats 


Write today for catalog No. 56-SR-3. 
ia Betiord, Obie 
and Jasper, Geor: 


| TALWART | 2xz-. ... 


RUBBER COMPANY | Pean mie — 


DORMEYER 


New or improved 

product design takes 

all your knowhow. Dormeyer 

Solenoid Engineers can contribute to 

your efforts with electro-mechanical devices 

that carry out your ideas and even stimulate more 
Dormeyer Solenoids have streamlined appearance, 


aget simplified operation, allowed “‘package”’ 


maintenance, and increased service life of 
* i many products. Let’s talk about yours: 


Send product sketch for our recommendations . . . 
b/p or specs for estimate . . . no obligation 


Free 20-page catalog describes Dormeyer line of 
Solenoids, Coils and Transformers. Write today. 


DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
3414 MILWAUKEE AVENUE CHICAGO 41, ILLINOIS 


The died ihe Mid 
can always find a complete 


encyclopedic source of supply 
for component parts, materials 
or equipment in — 


vorn 
omas 
SEIT] 


Thomas Publishing Company 


461 Eighth Avenue, New York I 
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Press Previews continued 


200 ft from Lake Erie to cool engine 
exhaust gases down to 300 deg from 
a possible maximum of 3000 F. The 
water, which also aids in deadening 
sound, cools the engines to prevent 
fire damage to an elaborate sound 
proofing system. 

Walls of the control room contain 
two feet of concrete and steel. Con 
trol room windows are made of two 
inch thick bullet-proof glass. Also for 
safety, the facility has remote, emerg- 
ency-controlled interlocks by means 
of which everything can be controlled 
from the central control room includ- 
ing water pumps, fire pumps, engines, 
electric power, fuel controls, and other 


protective devices 


New Plant for 
Miniature Bearings 


The new Precision Park plant of 
Miniature Precision Bearings, Inc., 
Keene, N. H. is the first plant built 
here for the production of precision 
ball bearings in the miniature range 
(up to ài-in. OD). Production ca- 
pacity will be increased by 50 per 
cent; space is available for another 50 
per nt increase. Enlarged capacity 
is expected to cut lead time in half. 
In addition, more space is available 
for research and development. 

[he new plant provides almost 
three times as much floor space as 
the previous building—nearly 50,000 
sq ft as compared to 18,000 sq ft. 
The building is a one-story structure 
of modern design, brick-faced con 
crete block and corrugated aluminum 


siding, and includes continuous win- 
dows around all of the exterior. Since 
envir nmental conti y] IS essential In 
the production of tiny precision ball 
bearings, the entire plant is air-con 
ditioned. One master control] governs 
temperature and humidity in all pro 
duction areas except assembly, inspec 
tion and packaging rooms. In machine 
areas, operations that produce grit, 
dirt and noise are isolated, and elec- 
trostatic filters remove oil and coolant 
musts 

Cleanliness, temperature and 
humidity are most critical where bear 
ing components are cleaned, as 
sembled, inspected, and packaged. 
Here “hospital-type” cleanliness and 
constant temperature and humidity 


(Continued on page 453) 
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CASE 


History 36 


REQUIRED: 


Less costly manufacturing 
method for this small stain- 
less steel fluted pin which 
cost $19.20 per M as a 
screw machine product. 


HASSALL SOLUTION: 


Cold forming by Hassall at 
a cost of $2.95 per M gave 
the customer an 85 % cost 
reduction on this part, 


SPECIALTY — / zx. e 
MANUFACTURER | scour: 


ooking for we 


\ 
Customer tion rate 
OFFERS cost, high product our 


brushes. 


SAVINGS pec a 
SMALL PARTS oy 
FASTENERS es eat 


for $ 
low-cost 


possible. 
Multiply these case histories a thou- 


sandfold and you'll get some idea of 

the variety of tough problems we CASE 

crack, and the savings we effect for HISTORY 32 
our cusfomers in the course of a 

year 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don't forget that we are 
not limited to "stock" sizes. These 
illustrations show that Hassall—a 
specialty supplier — can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 

Proof? Send us your specifica- 
tions or write for catalog. 


John Hassall, Inc., P. O. Box 
2233 Westbury, Long Island, 
New York. 


z NAILS, RIVETS, SCREWS 
SINCE 1850 È AND OTHER COLD-HEADED 
- FASTENERS AND SPECIALTIES 


Hassall 





USES DEPENDABLE 


Peerless. 
BLOWERS TO 
COOL POWER TRIODE 
IN TRANSMITTER 
EQUIPMENT 


€ Gates Radio Company uses depend- 
able Peerless Blowers to cool this valuable 
piece of transmitter equipment. The blower 
must operate continually, without break- 
down, in arctic or tropic conditions. It has 
been specially designed for the job it has to 
do. We're used to working to customer, gov- 
ernment and association standards or speci- 
fications. We engineer, design and manufac- 
ture the entire blower or fan . . . including 
the motor. That's why we unconditionally 
guarantee each unit we manufacture. 


Don't wait. Consult us today! 


FAN AND BLOWER DIVISION 


tHe Peerless. Electric COMPANY 


FANS - BLOWERS - ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1406 W. MARKET ST. * WARREN, OHIO 
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presenting...the NEW 
Clamp-Omatic 


AIR OPERATED 


Split-Second TOGGLE CLAMP 


Multiple Clamping 


'Z M. 
7 
54 


MODEL 810-U 


12' Long 


0 5%" High 

S NB ILI 
© Available also 
Model 810-5 — 


with Solid Bar 


MORE RUGGED 

Holding Pressure to 750 
MORE COMPACT Pounds with Normal Air 
Mri [rr aid 
LONGER LASTING —— 


Zt - 
Write today for Literature on these i i | 
— 4 


NEW DE-STA-CO CLAMP-OMATICS — 
Models 810-U and 810-S ni. Z 


DETROIT STAMPING COMPANY 


WORLD'S FIRST LINE OF T 


320 Midland Avenue * Detroit 3, Michigan 


@ TRADEMARKS @ INSTRUCTIONS 
e GUARANTEES e "BUY" FEATURES 
e NAMEPLATES e WARNING 
e DIAGRAMS œ INSPECTION 
e PRICES e APPROVAL SEALS 
e "USE" INFORMATION 
@ CONTENTS INFORMATION 
e PARTS IDENTIFICATION 
e COLOR CODING 


AVERY 


PRESSURE-SENSITIVE 


Lely 
LADS LY 


REDUCE 
LABELING COSTS 
ELIMINATE = oe oe oe 

= = os 
WASTE MOTION = os oe 
SPEED ASSEMBLY OPERATIONS 


In every department...from receiving to shipping...from 
receptionist to top management ...there are many spots 
where Avery labels are saving industry thousands of dol- 
lars every year. Self-adhesive, they simplify and speed 
work wherever there’s a need to identify or inform, to 
warn, mask, inspect, mer- 
With Avery electric chandise or price. You can 

dispensers . a 
labeling save time and money with 


is as much Avery labels. 
as 5 times J 


faster than Write today for complete 
with ordinary ; 


methods ! information. 


AVERY ADHESIVE LABEL CORP., Custom Div. 165C 
117 Liberty St., New York 6 « 608 S. Dearborn St., Chicago 5 è 1616 S. 
California Ave., Monrovia, Calif. « In Canada, 207 Queen's Quay West, 
Toronto 1, Ontario e Offices in Other Principal Cities 


O More information, NAME aopa 


please... and COMPANY — 
free samples. ADDRESS — 


g Please have the CITY — He STATE 


Avery man call. GUN BL einige 
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Press Previews continued 


are maintained. Positive air pressure 
suppresses dust, and all air supplied 
is specially filtered. ‘Temperature is 
held between 68 F and 70 F, and 
humidity between 25 and 40 per cent. 
Employees wear special lint-free cloth- 
ing, and automatic equipment cleans 
their shoes before entering. Floors, 
walls and furniture are designed for 
easy cleaning by special built-in vac- 
uum equipment. 


Sylvania Opens Private 
Communication Network 


A nationwide 18,000-mile private 
communication network and a data 
processing system were placed in 
formal operation recently by Sylvania 
Electric Products Inc. The leased 
Western Union network consists of 
71 Sylvania stations linking various 
facilities in 61 cities and towns in 
20 states, and has as its focal point 
the company’s new 50,000 sq ft Data 
Processing Center in Camillus, near | WRITE US 

Syracuse. The heart of the Center | 

is a Remington Rand “Univac” elec- Gorden T 


| Rever*i 
tronic computer. FOR 


Ihe overall purpose of the Data 


or Wheel 


roct 
ble 


Processing Center, Sylvania President | 
Don G. Mitchell said, “is to supply | RECOMMEN- 


the entire Sylvania organization with 
a wide variety of vital information on | DATIONS 
the many phases of our operations 1n - 
more detail, more accuratelv, and 
more quickly than ever before po 
sible ^ 

As examples of what the Sylvania 
data processing system can accom- 
plish, scientific and engineering staffs 
are provided solutions to complex 
technical problems in a few minutcs 
instead of several days; production can 
be geared more closelv to inventory 
bv furnishing instantaneous informa 
tion concerning exact inventory pos! 
tions throughout the company: a com- 
plete payroll can be processed in a few 
hours, including preparation of 
checks, compared with several davs a 
under previous methods qc Veg ‘ela ! ls. 

— -- as 

In the case of a piece of data proc- 
essing information originating at a 
Sylvania plant or other facility, the 
information is punched on paper 


tape. The tape is fed into electronic | | AD. ELECTRIC WHEEL COMPANY 


equipment which translates the mes 2805 SPRUCE - QUINCY, ILLINOIS 
sage into electrical impulses that | 


carrv via the network from the trans- 





(Continued on page 455) 
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HOW HARTFORD'S NEW 
The tiny ant has 


«i 
sivengih end we -.-- a A. 


stamina far out 1 iia "^ 3 BALL BEARINGS HELP 
of proportion Fm." 2 BRISTOL 
to its size... w TO SELL MORE 
“RING OF TORQUE 
SYNCHRONOUS MOTORS 


HEAVY-DUTY POWER 
MALL SPACE TOO t VERSA-TWIN is a double-row unground ball bearing with high 
s ,F s performance and controlled tolerances in which parts of the end 


product form the inner and outer races. The advantages of 
VERSA-TWIN are many. For example, here is what VERSA-TWIN 
does for the Bristol Model 444BB Synchronous Motor 

(1) permits motor to be mounted in any position because VERSA- 
TWIN carries both radial and thrust loads in both directions. 
(2) Has made many new motor applications possible, resulting in 
(3) increased sales. (4) Lengthens motor life. If you are designing 
a new product or redesigning an old one, VERSA-TWIN may 
offer you many desirable features. Write for descriptive literature 
and data sheets on versatile VERSA-TWIN. 


tford 
PRECISION BALLS e BEARINGS 
The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn. 





We design rolls to solve 
continuous Processing 
problems 


Rubber 
covered 

Our Shaf-Tite* Rolls in- X*qveeze 
corporate many patented fea- - 
tures guaranteeing maximum 


Wa à gy Gc oO Pe S i he strength of roll assembly. Our men 


present design file includes 


“= e > ordry 
29 Weauy-Duty thin- Cooled over 30,000 drawings of more alae 


than 50 types of rolls. 


A ENGINES We are the only manufac- 


turer who makes every typeof Stainless 
à : a n cian steel 
Shown here is the largest engine in the Wisconsin line roll...rubber, wood, metal, (elis 
the 36 hp. Model VG4D. This compact, heavy- plastic . . . carriers, squeeze, 
duty power package has incorporated in its design cooling, heating, wormed sur- 
and construction all the heavy-duty features that make face, stationary shaft, fluted, Teflon 
it comparable in rugged stamina and performance de- tapered, immersion, applica- — 
pendability to heavy-duty engines of much greater size, tor. You name it...we make it! P lis , 
The 11 other models, ranging from the 2.3 to 5.6 hp Vndc er aD MEG UNA Mni. 
Model ACN 4-cycle single cylinder engine, to the ® 


Model VF4, 25 hp. V-type 4-cylinder are similarly so Tube rolls, 


: any metal 
compactly power-packaged that these engines can be 


fitted to your equipment with a minimum of re-design- 
ing—backed by authorized service throughout the world. Send for: Chromium 
1. 48-page Catalog of plated 


Complete specifications and engineering data gladly supplied. Industrial Rolls steam and 
Write for Bulletin S-188. 2. 64-page Rubber Rolis Handbook cooling 
3. Series of Technical Roll Reports rolls 


WISCONSIN MOTOR CORPORATION 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 


RODNEY HUNT MACHINE CO. 


Industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 
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Press Previews continued 


mitting point to the switching center, 
where the message automatically is 
punched on paper tape. Through a 
similar process, the message is trans- 
mitted from the switching center to 
the Data Processing Center at Camil- 
lus. 

At the Center, an electronic device 
again converts the information to 
paper tape, which in turn is converted 
to punched cards. The information 
on the punched card is conveyed to 
a unit which translates the informa 
tion to metal magnetic tape. Then, 
a unit called a "Uniservo" carries the 
information from the magnetic tape 
into the “Univac” where computa- 
tions are made in accordance with in 
structions fed into the computer. Mag 
netic tape then carries the completed 
computation, via “Uniservo”, to a 
high speed printer, where the results 
of the computation are put on paper 
in readable form 


GE Announces New Name 
For Carboloy Department 


Name of the Carboloy Department of 
General Electric Company has been 
changed to the Metallurgical Prod 
ucts Department, to reflect the com 
pany's greater emphasis on specialty 
metals development and manufacture 
Department headquarters will remain 
in Detroit 

General Electric expects continued 
growth in this field and, according to 
K. R 


manager, “this concentration of metal 


Beardslee, department general 


lurgical effort will place the company 
in a far better position to convert into 
commercial products its extensive re 


search on basic metallurgical prob 


I 
lems.” Beardslee pointed out that 


alre id 


several products are being 


manufactured in Detroit which wer 


developed in the new metallurgical 
laboratory in Schenectady 


Kaiser Steel 
Expands Facilities 


A $113,000,000 expansion of Kaiser 
Steel Corporation's Fontana, Cali 
fornia steel mill will begin at once, 
it was announced by Jack L. 
Ashby, vice president and general 
manager. “At the present time, west- 


(Continued on page 457) 
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WOVEN WIRE CONVEYOR BELTS 
take the “hot spots” out of 


ANNEALING & BRAZING 


FREE CIRCULATION of heat and gases through 
the all-metal belt and around the work permits 
continuous, uniform heating and cooling as work 
moves through your plant. 


By combining controlled movement with free circulation of 
process atmospheres, Cambridge Woven Wire Conveyor Belts 
eliminate batch annealing and brazing. There is no formation of 
"hot spots" which produce local stresses. Continuous, belt-to-belt 
flow through subsequent quenching and washing operations as 
well as heating, cuts costs and provides fast, uniform production. 


REGARDLESS OF YOUR INDUSTRY... 


. metalworking, food, chemical, glass and ceramic . . . whether 
the machines are for your own operation or resale, you'll find 
"free circulation" only one property of Cambridge belts that 
makes combined movement and processing practical and eco- 
nomical. Open mesh construction also provides rapid drainage 
of process solutions. Belts are corrosion resistant and impervious 
to heat damage, even at 2100°F. They have no seams, lacers or 
fasteners to wear more rapidly than the body of the belt. Cam- 
bridge Woven Wire Belts are made in any size, mesh or weave; 
from any metal or alloy. Special surface attachments are available 
to hold products during inclined movement. 


Call in your Cambridge FIELD ENGINEER to discuss how you can cut costs by 
continuous operation. Look under "BELTING, MECHANICAL" in your classified 
phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving mesh 
specifications, design information and metallurgical data. 


X Sg) The Cambridge Wire Cloth Co. 


PECIAL Department P, 
METAL Cambridge 9, 


FABRICATIONS 


Maryland 


IN PRINCIPAL CITIES 


INDUSTRIAL 





Frenchtown Metallized Terminals! 


Here is Frenchtown’s improved line of Annuluted 
Type NICOTE Metallized Hermetic Terminals for 
use in controls, relays, transformers, capacitors, 


a motors, and heater units. Custom- 
engineered of HIGH ALUMINA CE- 
poset RAMICS and metallized with our 


exclusive NICOTE, these terminals 
are available in six varying sizes 


j with a choice of terminal hard- 

A - n alirit i id ware to fit any exacting applica- 

" s us : tion. Write for Engineering Bul- 
T letin 1055. 


TO MAKE A PROPER irenchtown zen: 


87 Muirhead Avenue | Trenton 9, New Jersey 


-—À 
apr 


EXPLOSIVE VALVES 


Product engineers who have 

trouble solving their mainspring 

problems turn to Sandsteel 

whose own engineers have done 

considerable “digging” to design 

proper springs for their varied 

products. Sandsteel's unique crosscurving 

process — an ingenious concave-convex construction — 

solves problems connected with an even release of 

energy. It provides a reservoir of power . . . more energy 

per wind, a constant distribution of energy from. PATENTS 
wind to unwind. PENDING 


If your product needs a flat-type mainspring, 
investigate Sandsteel’s crosscurved springs. 
They'll add power and quality 

to your product. 


Ihe CONAX EXPLOSIVE VALVE is a light-weight valve that 
operates instantancously upon the firing of a small, completely 
contained explosive squib. The " Normally Closed" model pro- 
vides dead-tight shut-off before firing and may be used for long 
Write for FREE LITERATURE term storage of gas or liquid under high pressure. Weighs only 5 
("Springs for Your Product") and CASE FILE, Dept. 43 cunces... releases in .002 seconds ... operating pressures to 6000 
psi ... proof pressure to 10,000 psi...ZERO LEAKAGE at 10,000 
usn psi... smallest possible envelope size. 
Write for Catalog 5501-XV 


IP. di SANDVIK STEEL, INC. 
© EXPLOSIVE PRODUCTS DIVISION 


Sandsteel Spring Division CONAX CORPORATION 


Ta Fair Lawn, N. J. a 
V 7811P SHERIDAN DRIVE, BUFFALO 21; N. Y. 
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ern steel mills are able to produce only 


about half of the steel consumed in 
the West. This fact, together with 
the continuing strong upsurge in de- 


mand, makes increased output of steel 
absolutely essential to the growth of 
the West,” Ashby said. 

Production of finished steel prod 
ucts will be increased 40 per cent to 
1,528,000 tons per year with the 
addition of the new facilities. This Cutaway 
added tonnage will help to ease the View 
steel shortage in the West, bringing BHS 
to western steel consumers more tin Speed 
plate, steel plate, steel sheet and struc Reducer 
tural steel. Major units to be installed 
include an oxygen steel-making proc 
ess plant to produce steel ingots, a 
slabbing mill for initial rolling of the 
ingots, and various major changes and 
additions to increase output in the 
hot strip mill, plate, and tin mil 


1 
i 


Union Carbide to 
Build in Westchester 


Union Carbide and Carbon Corpora- 
tion’s plans for building on its West 
chester property near ‘Tarrytown, New 
York, were announced recently bi 
Morse G. Dial, president. ‘The 280 


acre site in the towns of Greenburgh 
and Mount Pleasant was purchased STOCK SPEED 


by the Corporation in 1952. 
Present and future needs of the REDUCERS 

Corporation require the construction 

of an office building for sales depart 

ments of several of the Divisions, a 

basic research laboratory, and a serv 

ice laboratory for customers’ problems 

Construction of the new buildings 

will begin early in 1957, and will be ) 
completed early in 1959. The build ^ i Series 
ings are to be two or thre tories 


. i Accepted by nationally known 
high, with exterior walls of brick, ccep y y 


manufacturers for 
stainless steel, and glass. A central 


utilities building and a cafeteria fo: Sound engineering 
employees also will be constructed. Sturdy construction 
This building program in West Long economical operation r 
chester in no way affects the Cor Variety of sizes, ratios & i Series 
poration’s plans for its new home and capacities 
office building between 47th and 48th Widest range of power 
Street in New York City transmission 


> 
Ratios 4-1 to 3200-1 2: SEE OUR 
e NEAREST 
& DISTRIBUTOR 
A 


New Rare Earths Plant ESTABLISHED 1915 OR WRITE 


: DIRECT 
A large plant devoted to processing iz (o) 2% 
monazite sand into rare earths and 6. et k SO THE OHIO GEAR COMPANY 
t 3 j 
thorium has just been completed by Ne GIEAIR'S” 1325 East 179th Street * Cleveland 10, Ohio 
(Continued on page 459) ls - 
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Manual override safe against 
accidental actuation 
Solenoid inoperative 


Large junction box when cover removed 


Threaded 


conduit connector Sealed against 


airborne 
Pressure ring terminals contaminants 
on easily accessible 


6” free leads 


Captive screws 
and cover plates 


Free port area 
approximating pipe area 


Quick removal of 
valve from sub base 


For Machine Designers Who Want 
More Than Just ‘JIC’ Compliance, 
the Crescent "^ €-Way Valve 


& Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.I. 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With ail its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 


Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent's compact design. 


INTERCHANGEABILITY 
Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 


NO COIL BURNOUT 


Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 
burnout. 


Write for Catalog 6-C 


BARKSDALE VALVES 


5125 Alcoa Avenue, Los Angeles 58, California 


Bendix* Electric Fuel 
Pump is the outstanding 
choice for every 
operating condition! 


Delivers More Gallons 
per Hour 
Easy to Install 
Easy to Service 
Low Power Requirements 
Economical Operation 
Light Weight * Compact 
Rugged 
Tamper-proof 


Performance proven 

Longer Life € No Pressure 
“Droop” 

Dependable Operation 
at —75°F. 

Improves Low-Temperature 
Starting 

Built-in Pressure Release 

Eliminates Vapor Lock 


Learn more about this new and improved fuel pump. 
Write for descriptive folder and specifications. 


ECLIPSE ‘oivision ELMIRA vorx =" nye” 


EG. U.S. PAT, OFF 


SPECIAL BRUSHES 
for Original Equipment 


ID 


«^ s 
Ye # When your 
IO " 


ae " i 
quire a special 


brush .. . designed . . . quoted . and produced, 
let Flo-Pac sales and engineering assist. Our 4 
years experience guarantees your satisfaction 


«af Production Machines 


Expansion and modernization is continuous. New- 
ly designed, high speed production equipment 
means savings in brush production. 


G^«aK Designers to Help 


Experienced designers with 43 years of brush 
making behind them will help you. 


G«aK Problems! We Solve Them! 


Send us your brush problems, whether it is a d 
sign, a price, a production or delivery problem. Let 
us show you how Flo-Pac Service will work for you. 


FLOUR CITY 
BRUSH CO 


1501 4th Avenue South 
Minneopolis 4, Minn 


PACIFIC COAST 
BRUSH CO. 
1507 Santa Fe Avenue 
Los Angeles 21, Calif 
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precision strip 
for electronics 
applications 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 
Brass 

Chromium Copper 
Stainless 17-7PH 


Invar 


Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 


also cadmium plated. 


Write for Bulletin 7 
TODAY. 


PENN 


PRECISION PRODUCTS, INC. 


$01 Crescent Avenue « Reading, Pa 


SALES OFFICES 


New York Philadelphia 

H.G.WILLIAMS J. A. RHODES 

Rams N.J Upper Darby, Pa. 

Boston 

F. G. STROKE 

Cleveland 

L. D. ALSPACH 

Chicago 

R. A. BURKETT 
Los Angeles 
KRUSEN WIRE & STEEL CO. 


WAREHOUSES 


New York 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jersey 
Chicago 
PRECISION STEEL WAREHOUSE INC. 
Los Angeles 
KRUSEN WIRE & STEEL CO. 


St. Lovis 
J. A. CROWE 


Houston 
RANDOLPH 
SALES CO 
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Press Previews continued 


the Davison Chemical Company, 
Division of W. R. Grace & Co., and 
its affiliate Rare Earths, Inc., at 
Curtis Bay, Baltimore. Cost of equip 
ping the plant was $2,000,000. Proc- 
essing capacity is from 15 to 25 tons 
per day of monazite sand, the source 
of rare earths. The new plant has 
been designed to produce in tonnage 
quantities the rare earths as salts in 
cluding oxides, fluorides, and sul 
ph ites, as well as cerium and thorium 
compounds 

Monazite sand, a phosphate rock 
received in bulk or bag shipments 
unloaded into special hopper bins. It 
is weighed and conveyed through an 
extremely accurate sampling system 
[he weighing and sampling is impor 
tant because the raw material is pur 
chased on the basis of its rare earth 
oxide content, and the cost can be 
as high as $400 per ton 

[he monazite is ground in a ball 
mill and automatically batch-weighed, 
then conveyed to special reactors 
where it is heated with sulphuric acid 
The rare earth metals remain in 
soluble in this sulphuric-phosphori 
acid, but after removal from the con 
centrated acids are dissolved in cold 
water and freed from other metalli 
salts by sedimentation, filtration and 
precipitation, then converted to the 
appropriate finished product 

For the next 18 months the plant 
will process monazite drawn from the 
national stockpile [his monazite, 
which contains 50 to 55 per cent rare 
earths and 4 to 9 per cent thorium, 
has been acquired over a period of 
vears from both domestic and foreign 
deposits. The purpose of the gov 
ernment contract 1s to recover for 
AEC stocks the thorum content of the 
monazite and at the same time return 
to the national stockpile the 
earths for which the monazite was 
Under this ar 


riginally acquired. 


rangement the stockpile receives a 

more highly refined product in plac 
riginal monazite and AEC 
thorium. 

Monazite sand is found extensiveh 
in Brazil, India, the Union of South 
Africa, and in Florida and Idaho in 
the United States. The average yield 
f monazite sand is 6 per cent thor 
ium and 60 per cent mixed rare earth 
oxides. They are not earths but 
metals; they derived their names from 


(Continued on page 461) | 


BRAIN-OHRINKING " 


FOR ELECTRONIC 
SYSTEMS 


made possible by 
Elgin's new 


NEOMITE 
RELAY 


How can you shrink the 
size and weight of the 
complex electronic 
"brains" so necessary in 
modern industrial and 
defense equipment? 
Elgin provides the answer 1 
with new watch-precision 
NEOMITE Relays the 
world's smallest, 
requiring only 
100 milliwatts 
to open and close 
electrical circuits 
Write today for complete 
information 

Specifications 
Contacts; Arrangement: 
1 Form “C"' (SPDT 
Rating: 28 v DC, at 250 
ma. Resistive Load 
Contact Resistance. .03 
ohms maximum, .05 ohms @ 
after 1,000,000 operations 
at Specified Load 
Coil Operating 
Specifications. Pull-In 
7 MA or less. Drop-Out 
30 to 60% of Pull-In 
Coi! Resistance: 2000 
Ohms + 10% at 20°C 
Operating Voltage: 18 to 
30 v DC 
Vibration Resistance 
10 G, up to 500 cps 
Shock. 50 G, without 
damage 
Temperature Range. 

55°C. to +85°C 


ACTUAL SIZE 
.09 ounces . just 0.392 
x 0.195" x 0.530" high 


ELECTRONICS 
DIVISION 


ELGIN NATIONAL WATCH COMPANY- 
^ '€lgin, Illinois P 


», Sales representatives in principal « 


E 





UNGROUND 
BALL BEARINGS 


For All Industries 


PL AN 


Long life and service are assured you because — 
. All component parts are machined from steel bars. 
E Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U. S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


: (Canada), Ltd 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, C 
COMPANIES: — 4,0 Peet St. East, Toronto 28, Ont een 


ARENS 


Compact Control 


For Remote operation of 
Dampers, Vents and Valves 


For Free Alumicoat umen e — Use Coupon below! Easy to install, low cost sector gear and pinion device 
with wire flexible control. Converts rotary motion to 
linear push-pull. 115" travel. Occupies only 124" x 
114" panel area. Requires only one nut for mounting. 
Write for information. 


Write for Catalog - 

40 pose illustrated AA IRIEN S CONTROLS, INC. 
A Remote Push- 

Puli Control Cotalog. 2013 Greenleaf Street 


| Write for it Evanston, Illinois 


Arthur. Tickle Engineering Works, Inc. 
21-I Delevan Street 
Brooklyn 31, N 


Please send ALUMICOAT Brochure to: 


Name...... i 


Address i "T 


City —— —— --— —— 8 


— 
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Dao auia 
Press Previews continued 


the form in which were then known B 
as earth. Nor are the particularly 


rare. Cerium is more abundant in the 
earth than tin, mercury, antimony, FLUID METERING PUMPS 
gold, silver and a number of other 


Positive Displacement Rotor Type. For Industrial Applications, 
commonly used metals. 


Aircraft Anti-Icing and Aircraft Fuel. 
lo obtain some of the scarcer rare 


earths in pure form, as many as 40 
000 operations were formerlv needed 
Since a thousand tons of monazite 
sands may be required for a few hun 
dred pounds of a specific rare earth 
metal, 99.95 per cent pure, it is not 
surprising that prices have been as 
high as $15,000 per pound 

In the glass industry, rare earths 
are used for coloring and decoloring 
glass. A large quantity of rare earths 
go into carbon cores for arc lighting 
Another large user is rare earth metal, 
known as “misch metal”, used in 
lighter flints and having various 
metallurgical applications. Added t 
steel, misch metal makes the allo 
more malleable, with better qualities 
for rolling. It increases the strength 


of aluminum and magnesium at high IT'S SO SIMPLE! 


temperatures, which is important in The rotation of the rotor draws the fluid in through two passages, 


jet engine and gas turbine uses. filling the cavities formed by the three lobes of the rotor. This 
fluid is sealed within these small cavities until it is forced through 
the two outlet holes by the floating blades. The flow may be 


kept uniformly divided through two outlet ports, or may be 


New Electronics Com pany 


combined internally for passage through a single port. 
Automation Electronics, Inc., elec 

tronic equipment manufacturers, But 

bank, Calif., has entered into South 

em California's electronic industry 

Ihe company has recently been 

awarded an Air Force contract in th 

amount of $183,000 for Technical 

Order Modification Kits; according to 

Thomas McKnight, Vice-President. 


Vitro To Design 
Con Edison Nuclear Plant 


Vitro Engineering Div. has received 
contracts from both Consolidated Edi 
son Co., of New York, and The Bab 
cock & Wilcox Co. converting design 
and engineering for major portions of 


the new Con Edison nuclear power Compact « Light Weight 


; F yt 
plant at Indian Point, N. Y. This Send for Weldon Manual and Catalog with detailed 
plant will have the first nuclear reactor specifications and installation drawings, covering the 
to furnish electric power to West full range of Weldon pumps in various capacities. 


chester County and New York City, Specify your requirements. 
"y 


and will be the first full-scale privateh 
E P 


financed nuclear plant I 
Vitro will perform design and draft | k : x 3 


ing services for Con Edison on the 3000 WOODHILL ROAD:-:: CLEVELAND 4, OHIO 


(Continued on page 463) 
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A TECHNICAL NEWSLETTER ON 
LUBRICATION WITH MOLYKOTE . . . 


TSR MARR Sinne 
eUD oe 
ETT 
eism RECEIVED 

YOUR 
COPY 
SEND 


P944 (et emm 
p fes ` 


Every issue features a techni article on the 
use of MOLYKOTE Lubricants in industry a 
"How-to tories on toug cation applica- 


a 
$ tions e Filled with engineering data which 
applies to all industrie e Being published 


regularly 


THE ALPHA MOLYKOTE CORP. 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 


- 


Your FREE E 
Copy Is Ready! 


“END for your free copy of the new Foster 

Quick Detachable Coupler Catalog—#110. 
Contains diagrammatic layout for applications. 
Simplified cataloging of coupler types and sizes 
in all price ranges. Fittings data, etc. 
Send today for your free copy— gate 
no obligation, of course! e S 


NUFACTURING COMPANY, INC. VÀ 
MANUFACTURING COMPANY disi >; 


WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. 2850 GRAVOIS © DEPT. 18-C © ST. LOUIS 18, MO. 
OUR CATALOG 
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Press Previews continued 
conventional equipment section of 
the Indian Point installation, being 
responsible for the preparation of 
construction drawings required to in- 
stall the superheater, turbine genera 
tor, condenser, feed water, and other 
conventional equipment. Vitro also 
has a sub-contract from The Babcock 
& Wilcox Co. to perform architect- 
engineering and design for the reactor 
building and building services. Bab- 
cock & Wilcox is designing and will 
construct the reactor, the nuclear con- 
tainment and fuel element handling 
systems, and the process and auxil 
lary systems. 

The nuclear power plant at Indian 
Point is expected to cost about $55 
million and should furnish 236,000 
kilowatts of electricity by May 1, 
1960. The reactor will be of the pres- 
surized water type, using highly en 
riched uranium as a base fuel and 
thorium as a fertile material. The 
addition of an oil-fired superheater 
will yield 96,000 kilowatts of electrical 
capacity out of the total plant capacity 
of 236,000 kilowatts. 


New Varnish Laboratory 


Through the use of high temperature 
testing devices at the new Electrical 
Testing and Development Laboratory 
of the Schenectady Varnish Co., Inc. 
in Schenectady, New York, it is ex- 
pected that reliable accelerated aging 
data can be obtained on new Class B 
resins and varnishes. 

Mr. J. W. McHugh, vice president 
of the firm, stated that most of the 
data developed in the laboratory would 
be obtained on test equipment oper 
ating at 150 or 200 C. This would 
make it possible to determine the ex- 
pected life of a Class B varnish or 
wire enamel in 4 to 6 months. 


New Sendzimir Mill 
Produces 48 In. 
Stainless Sheet 


The installation of a new sendzimir 
roling mill at Washington Steel 
Corp., Washington, Pa., is expected 
to increase the company’s monthly 
rolled tonnage of stainless steel sheet 
to 5000 tons. The new 52 in. mill, 
recently put into operation, produces 


(Continued on page 465) 
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Machine Design 
NGINEERS: 


Tie in with the fast-growing 


electronic computer field! 


APPLY your engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited l 


IBM OFFERS YOU MORE: 


First, a career in what is perhaps the 
one “unlimited” field in electronics 


IBM is builder of the world’s largest 
computer! 


Second, the vantage ground of IBM 
leadership. 


IBM leadership is based on a record 
of solid achievement and growth. 
During 1955, IBM announced a 
major data processing improvement 
on the average of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 
past five years! 


Third, excellent salaries and bene- 
fits 

Personnel turnover is less than one- 
fifth of the national average! 


Fourth, advancement based solely 
on merit 


[BM engineers work in small teams, 
where individual contributions are 
quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 


o» 


PRODUCT DESIGN 


Develop complex, high-speed mech- 
anisms, gear trains, cams, linkage 


systems. 


Design packaging for unitized and 
miniaturized assemblies and printed 
wiring. 


Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 
other precision techniques 


TOOL DESIGN 


Analyze tooling requirements and 
design new tools for production and 
assembly of precision parts 


MANUFACTURING 
RESEARCH 

Develop new methods for produc- 
tion of complex precision parts. 


Develop automated production as- 
sembling and testing machinery, 


QJ" "Em E E n m 


/ 
í 


If you are interested in consider- 
ing these opportunities, write, de- 
scribing your background, to W. M 
Hoyt, IBM, Room 709, 590 Mad- 
ison Avenue, New York 22, N. Y 


IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 





n nwp lr ELECTRIC HEATING UNITS 


in a pillbox 


Strip Heaters 


For Heating 


Flat Surfaces * Shallow Pans 
Hot Plates * Ovens Platens 
Nies + Plastic Extruders * Melting 
Pots * Tanks * Package Sealers, etc 


RUGGED CONSTRUCTION 


Kust-resisting sheath is of one-piece rectangular 
tubing, specially drawn to our specifications, 


Heater coll, of nickel chromium wire, is insulated from 
the inner sheath wall with a refractory selected for best 
Terminal conduction and stability at elevated tempera- 
tures, Terminal screws are stainless steel, to ensure 
strength and avoid oxidatfon. 


115 and 230 volts. Five terminal arrangements 
Les sheath LM € 250 wat emperature ip t 


High temperature sheath (254 Ü watt 
200* F max 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


By the makers of Vulcan Electric Heating Units, Solder 
ing Tools, Solder Pots, Glue Pots, Branding Irons and 
Electric Heating Devices 


See 8-page Vulcan catalog in Sweet's Product 
Design File for 1955 


THERE! Now Corrosion 
Hasn't A Chance — 


z li 
ago cycles 


180 19™ 


135 19m NEW PLASTIC FINISH 


25 £^ cm’ 


"n $pray, Dip, Brush — 1 Coat Protects! 


If your products are subject to rust, 
Guardon is a modi chemical attack, or other corrosion, 
fied catalytic epon protect them with Guardon. This neu 


with other plastic plastic finish is tough, flexibie. It re- 
resins added. No 


tical measuring 


arj20 
Continuous 


sists acids, solvents, temperatures up 
. to 500 Handles as easily as paint, 
Simply mix in i 

but protects like armor. Air dries or 
bakes glossy hard. Available in any 


color, and in hammertone, metales 
leatherlike and other finishes 


ASTERN IR EVICES, INC. wre pot life. Also ideal for floors 


SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD Ww ils machine S, and other industrial 


maintenance 


e ©. © Be Ka C05 Write for Bulletins and 


Free Test Application Kit 


SURFACE COATING ENGINEERS 


2417 N. BURDICK ° KALAMAZOO, MICHIGA 


equal parts. Mini 
num 3-day pot life 


381 CENTRAL AVE., DOVER, NEW HAMPSHIRE | 
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Want Help with Your 
Design Problem? 


Hundreds of America’s consult 
ing design engineering firms are 
prepared to give you assistance 
when your own facilities are over 
crowded .. . they're organized to 
complete projects quickly when 
speed in development is essential 

. . and they often can give you a 
fresh viewpoint on product design. 


These are just a few reasons 
why you may find it profiiable to 
call in one or more of these con 
sulting firms. And whether you 
may need the assistance of a con 
sulting firm now or in the future, 
we can help you locate the firm 
or firms best able to service your 
needs. We recently completed a 
study of the consulting engineers 
that subscribe to Product Engineer 
ing. The information compiled has 
been indexed and filed by our Re- 
search Department, and is avail 
able to you. 


The files, for example, contain 
data on firms which do up to $5, 
million in business annually 
employ from one to as many as 
500 engineers and technicians . . . 
and which, in most cases, can de- 
sign any kind of machinery and 
equipment. These companies also 
specified the one or more areas of 
design—mechanical, hydraulic and 
pneumatic, electronic and electri- 
cal, appearance, and other types 
in which they work. 


Almost all of these organizations 
indicated that their services are 
complete to the extent of specify- 
ing materials and components, pre- 
paring bills of material and work 
drawings for the products they de- 
sign. They also stated the geo- 
graphical areas in which their 
services are available. And many 
companies, in addition to replying 
to our questionnaire, furnished 
bulletins and brochures covering 
their activities, photographs of 
products designed, and lists of cli- 
ents served and patents awarded. 


To take advantage of this wealth 
of data, call or write our Research 
Department. There's no cost or 
obligation, of course. 


Product 
Engineering 


McGraw-Hill Building, New York 36, N. Y. 


Product Engineering 


Press Previews continued 


500 tons per month of coiled sheet 
in widths up to 45 in. and thicknesses 
from 0.003 to 0.150 in 

[his is the second sendzimir in 
stalled by Washington Steel since its 
organization in 1946. The original 
mill is a 39 in. sendzimir, producing 
heets up to 36 in wide at approxi 
Rolling 


quipment is supported by innealing 


mately 1500 tons per month 


nd pickling facilities consisting of 
three stranding lines with a total ca 
pacity of 3300 tons per month. 
Because of nickel shortages, about 
20 per cent of the company's pro- 
duction is straight chrome stainless 
sheet. This proportion is expected to 
risc to 35 per cent in the near fu 
ture. President T. S. Fitch empha 
sizes that much 18-8 stainless sheet 
being used where environmental 
conditions do not require its higher 
orrosion resistance As fabricators 
become more familiar with type +30 
stainless it will be used more widely, 
thus permitting optimum usage of 
Stainless 


steel producers have a particular edu 


nickel bearing production 


cational responsibility in this regard 
iccording to Mr. Fitch 


Republic Doubles Space 
For Guided Missiles 
Division 
Republic Aviation Corp. announced 
plans to double the facilities for re 
search, development and production 
at the Guided Missiles Division in 
Mineola, N. Y. The division, which 
has been doing work on two new 
guided missile systems, at present has 
a staff of about 120 engineers and 30 
shop mechanics which it intends tt 
iugment as soon às ncw, air-condi 
tioned quarters are available. At that 
time the division will move its main 
engineering and administrative offices 
from the Hicksville plant to a mod 
ern, two-storv building in Mineola 
Long Island. The space left vacant by 
them will go towards enlarging pro 
duction areas and research laborato- 
ries 

Robert G. Melrose, general man 
ager of the Guided Missiles Div., said 
that the new building will enable 
the division to double its computing 
section and to increase its scien- 
tific research library by 50 per cent. 

(Continued on page 467) 
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ROLL SHAFT 
COUPLING 


... the only Coupling with 
truly Spherical Teeth 


This exclusive coupling is wid 
endorsed for use on Tandem cold 
mills, Hot mills, Roller levellers, 
Pinch rolls, Slitters, ete.—wher- 
ever counter-rotating rolls are 
found—where compensation for 
angular and parallel displacement 
is required to facilitate roll chang- 
ing—and to compensate for vari- 
able roll centers due to work roll 
grinding and/or due to thickness 
of material requirements. Sphere- 
flex Roll Shaft Couplings give 
+7% angular capacity, with 
very minimum of backlash 
Sphereflex is the only coupling 
with truly spherical teeth: Root 
diameter, pitch diameter and out- 
side diameter are generated 
segments of concentric circles, giv- 
ing a ball and socket action, and 
assuring highest torque-carrying 
capacity . . . all mating teeth main- 
tain an area contact under load at 
the center of the male cut teeth, 
thereby preventing rolling 
contact at maximum misalignment. 


point 


All exclusive points of design and 
construction of this unusual coup 
ling are illustrated and explained ir 
Bulletin C-561 . Send for copy 
on your Business Letterhead 


. a s 

phillie gear’ 

PHILADELPHIA GEAR WORKS, INC. 

ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS «+ FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp, + Lynchburg, Va. 
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NOW YOU CAN BUY 


Aden: sinis 


OFF THE SHELF! 


for 
extreme 
accuracy in 
transmitting 
signals... 


SHIPMENT GUARANTEED WITHIN 
9 DAYS FOR COMMERCIAL UNITS 


... and within 20 days for Mil Spec units. 
THESE UNITS ARE NOW ON THE SHELF 


(subject to prior sale) 
1HG 1HDG 3HCT 5F 1HG400* 
1F 3HG 3HDG 5D 1F400* 
1HCT 3F 5HG 5HDG 1HCT400* 
*400cy units are available to commercial specs only. All 
others are available to both military and commercial specs. 


In addition to above units, Ford Instrument 
currently has many other sizes and types of 
synchros in production and approaching shelf 
status — also specials. Call or wire R. Banka, 
Component Sales Division, (STillwell 4-9000, 
Ext. 513) for prices, or check and mail cou- 
pon below, stating quantity. Check coupon 
space indicated if you wish FREE booklet on 
Ford's complete synchro line 


p-——------------------ 


Component Sales Division PE | 


FORD INSTRUMENT COMPANY ! 


DIVISION OF SPERRY RAND CORPORATION | 
31-10 Thomson Avenue, Long Island City 1, N. Y. 


Please send me prices and characteristics of the units 
checked below. 


1HG [] 1HDG 3HCT 5F [] 1HG400* 
IF [] 3HG 3HDG [] 5D ] 1F400* 
THCT [| 3F |] SHG 5HDG [| 1HCT400* 


*Available to commercial specs only 


Please send me 
FREE booklet 


Units should meet 
military specs 


L 


Name 
Position 
Company 
Street 


City 


r 
I 
I 
l 
l 
l 
l 
l 
l 
I 
I 
I 
I 
l 
I 
I 
I 
I 
l 
l 
l 
l 


FOR OPERATING 
TEMPERATURES 
—300 to 2000°F 


SURFACE with 
STANDARD T/C Heod 


* Extremely accurate since 
junction can be welded 
to surface. 


IMMERSION with 
LEAD WIRE ADAPTOR 


Fast time response. 
Install in any pipeline 
without a  thermo-well 
by simply drilling and 
tapping 

Pressure and vacuum 
tight. 

Variable immersion depth 
—eusily replaced. 


FABRICATING 











LEAD WIRE WITH 
QUICK DISCONNECT 


Available in long lengths 
or spliced together to 
meet your length re- 
quirements 


"SWAGGED MgO wire is availabl 
i } Diar 025 to N 
t SEND FOR BULLETIN 4 


INSTRUMENT COMPANY, INC. 


315 NO. ABERDEEN STREET, CHICAGO 7, ILLINOIS 
Sales Representatives throughout the United States and Canada 


The most complete V-drive line. Thousands 
of stock size and bore combinations in single and multiple 
groove sheaves, variable pitch, die cast, pressed steel, cast iron. 
And the widest selection of V-belts—from FHP to steel cable, 
including Griplink, Griproll and new Poly-V. There's à 
Browning Gripbelt drive for your every job. Ask distributor or 
write us for free catalog GC/101. 


Product Engineering — September, 1956 





Press Previews continued 


Though the division has been littl IMENDILA INLD 
publicized, officials said it is working 

on a missile "that can be considered 

more advanced than the 


much-dis 
cussed earth satellite" which will be h J b é / 
launched into outer space next year. eee Make Toug 0 $ asy. 
“We are particularly enlarging our 
operational research staff to handle 
complex theoretical problems,” Mel 
rose said. “We are also expanding 
our electronics, systems and flight 
control engineering groups in the 
missiles field.” 

The new office building will give 
the Guided Missiles Division 60,000 
sq ft of floor space. The division will 
expand into another 10,000 sq ft in 
its present Hicksville plant when th« 
company's plastic department shifts 
to the main plant at Farmingdale. 
Republic now has a total of 2,650, 
000 sq ft of floor space in its fivc 
Long Island plants. 

Two of the most important projects 
under way at the division are the de 
velopment of an air-to-air missile svs 
tem and an air-to-surface firing con 
trol system. The air-to-air system 
involves development of the missile 
itself and the complex apparatus for 
launching it and directing it to the 
target. Recently Republic announced 
that it had hired Systems Labs. Corp 
of Los Angeles to help do research on 
missile and control problems. 


Heli-Coil "Techmobile" If you've got a product involving metal fabricating, 
Begins fastening or assembling, chances are you can use Mid- 


. land Welding Nuts to big advantage. 
International Tour s^ " E 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don't have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


Treaded fastenings in aluminum, mag- 
nesium and plastics will be featured 
in the ‘““Techmobile,” a 35-ft rolling 
classroom which is touring the United 
States and Canada to display and And they're indispensable when it comes to those 
demonstrate proper application of wire tucked away, hard-to-get-at places. Welded in advance 
screw thread inserts made by the Heli to those inside spots where it is difficult—or impossible— 
Coil Corporation, Danbury, Conn. for hands or tools to reach, Midland Welding Nuts hold 


The “Techmobile” is air-condi fast while bolts are turned into them. 
tioned and has its own power gene! i a 
7 If you're a designer, you'll want to know about these 
ating plant to operate power tools, ) 1 lab : Midland Weldi N ill 
ime í -Savers, too. idianc elding Nuts wi 
lights and visual aids. There is seat l——————A— ¢ : bl = 
ing capacity for groups of twenty per solve and simplify many of your problems, too. 


sons. Write or phone for complete information! 


On the international tour of the 


unit, visits to demonstrate the cor The MIDLAND STEEL PRODUCTS COMPANY 


rect design and installation of wire 6660 Mt. Elliott Avenue * Detroit 11, Michigan 


thread inserts will be made upon in- Export Department: 38 Pearl St., New York, N. Y. 
vitation from present users of inserts 


: Manvfacturers of 
as well as prospective users. The 


Automobile and Truck Frames . Air and Vacuum Power Brakes 
(Continued on page 469) Air and Electro-Pneumatic Door Controls 
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QO©OCGBOOO 
Mundo aha Ya 


* TRADE MARK 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand." 


ee 


'MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment." 


“MORLIFE clutch 
needs adjust- 
men! once a 
month, instead 
of daily." 


ae 


"MORLIFE re- 
quires lighter 
hondie pull and 
one tenth the 
adjustments." 


Hew MORLIFE* CLUTCHES | 
and CLUTCH PLATES Give- 


MORE Clutch Life (400% MORE) 


MORE Torque Capacity (100°% MORE) 
MORE Heat Resistance (50°% MORE) 


These new ROCKFORD Clutches and 
Clutch Plates have been developed by 
ROCKFORD Clutch Engineers to take full 
advantage of recently discovered facing 
material. Actual field tests on heavy 
duty equipment have resulted in adop- 
tion of MORLIFE clutches by builders of 
tractors, earth movers, dbi shovels, 
cranes, trucks, oil field equipment and 
power units. For information how these 
new Rockford MORLIFE Clutches will 
improve the operation and increase on- 
the-job hours of heavy duty machines, 
write Department E. 


ROCKFORD 
Clutch Division 


BORG-WARNER 


209 Catherine St., Rockford, III. 


Export Sales Borg-Warner International 
36 Seo. Wabash, Chicago 3, Illinois 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


"Won't buy o 
vnit that isn't 
equipped with 
Durable MOR- 
LIFE clutch.” 


B. W. ENGINEERING 
MAKES IT WORK 


ENGINEERING 


B. W. PRODUCTION 
MAKES IT AVAILABLE 


CALIUTTICIHIELS, 
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Light Metais Design Tips 


Relative Weights of Structural Metals 


Specific Relative 
Gravity W eight 


Magnesium alloys 


Aluminum » eltoys 


E7 inc 


eund! iren 


LIGHTNESS OF MAGNESIUM CONTRIBUTES 
TO SIMPLICITY OF PRODUCT DESIGN 


Magnesium's specific gravity of 1.8 indicates the maximum weight 
saving possible by use of this metal. Magnesium has the lowest density 
of all structural metals and possesses excellent strength to weight ratio. 


One of the most important aspects of this weight saving is design 
simplification. For example, while an aluminum airplane wing contained 
about 1,640 pieces and 42 ,700 fasteners, a similar magnesium wing con- 
tained only 508 pieces and 16,000 fasteners. Had the wing been originally 
designed for magnesium, further simplification could have been possible. 


Such properties as simplicity of design, easier fabrication, excellent 
fatigue strength and damping capacity, added to its weight saving char- 
acteristics, make magnesium worth consideration for a wide variety of 
product applications 


Additional data and information is available in Magcoa's Magnesium 
Design Handbook. Send for your free copy today 


MAGNESIUM COMPANY OF AMERICA 


2 ON e EAST CHICAGO 27, IND 


magcoa / 


GHT METAL FABRICAT 


to get a positive lock on bolts sub- 
jected to shearing stresses where the 
strength of a full nut is not required. 
The thin GRIPCO Jam Nut locks 
without the use of lock washers or 
other parts. The nut itself does the 
WHOLE job—so shorter bolts can 
be used. Applicable on such products 
as valve handles, casters, garden and 
pruning shears, hedge clippers, sickle 
bars, ete. GRIPCO JAM NUTS are 
manufactured in the new Unified Fin- 
ish and Heavy Series (Hexagon). Fur- 
nished in standard full and jam dimen- 
sions, in steel, brass and aluminum 
Write for samples and full particulars 


GRIPCO PRODUCTS INCLUDE: 
Gripco Lock Nuts, New Gripco 
“Clinch” Nuts, Gripco Hi-Nuts, Gripco 
Pilot-Projection and Countersunk 
Weld Nuts with or without Gripco 
locking feature. 


“after 50 years 
102 MAPLE AVE. 


still holding strong" 
SOUTH WHITLEY, IND. 
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NEW METER-RELAYS 


FROM 0-5 MICROAMPERES-UP 
RUGGEDIZED - SEALED, BLACK BAKELITI 
OR CLEAR PLASTIC CASES 

D' Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 

JUSTABLE to any 

point of scale arc. 

Sensitive to changes 

@s little as 1%. One 

contact on moving Model 461-C, 10-0-10 

pointer, The other on Ua DC $83.25 

adjustable pointer, When pointers meet, contacts 

close and lock, Holding coil wound on moving coil, 

Locking is electro-magnetic. Manual or automatic 

reset. Spring action kicks contacts apart. 

Ranges: From 0-5 microamperes, 0-5 millivolts 

or 0-300°F up. 

Standard Contact Rating 5 to 25 milliamperes 

DC. Can be up to 100 milliamperes DC. 

Ruggedized-Sealed metal cases, 2/4 ", 31A" or 

4'A" round, shock-mounted movement, gasket- 

sealed, 

Black Bakelite case, 4/2” rectangular. 

Clear Plastic cases, 22", 3%” or 412” rec- 

tangular. 

Panel meters and indicating 

pyrometers also in rugged- 

ized-sealed, black bakelite 

or clear plastic cases. Write 

for new 40 page Cotalog 

4A on meter-relays, meters, 
Model 255-C,0-19 Pyrometers and automatic 

v DC $42.50 controls. 

Assembly Products, Inc., Chesterland 55, 

Ohio. HAmilton 3-4436 (West Coast: Desert Hot 

Springs 55, Calif, Phone: 4-3133 & 4-2453). 


Booth 1614 instrument-Automation Show 
Sept. 17-21, N. Y. Coliseum 


e 


KATO™ 


GENERATORS 
. adaptable io all 


well-known engines ! 


SAE approved 
housing adapters 
iva habie 


Choice of S5 firxible 
Kato couplings 


Spe 
400 


A.C GENERATORS 


ne wo bearing 


KVA 
sign 2 RPM 
D.C. GENERATORS t 0 KW at 1000 RPM 
moron PD TOP sETS to change D.C. to 

( A.€ hange frequencies 
ROTARY CONVERTERS D. to A.€ 


600 RPS 
D.C. MOTORS 
A.C. MOTORS 
A.C. MOTORS 
D.C. MOTORS 


ler 
D.C. MOTORS 


FREQUENCY Nur MOTOR GENER. 
ATOR SETS f bot d and 
ariable fre ncy ange artir 2 

up to 1200 CPS 


Builders of Fine Electrical Machinery 


KATO Engineering (or Ciit 


Write: 1485 First Ave Mankato, Minnesota 
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Press Previews continued 
schedule will permit demonstrations 
to be repeated over several days at a 
single plant employing large numbers 
of design engineers such as in the aii 
craft and automotive industries so that 
will be able 
to see the demonstration and to dis 
cuss specific problems with the Hel 

Coil representative 


ill engineers interested 


[he traveling schedule will be a: 

Heli-Coil field 

demonstrations at a specifi 

plant will be conducted local rep 
entatives 


ranged by enginec 


ind. the 


Continental Can Co. 
Completes Laboratory 


Continental Can Company has an- 
nounced thc completion of their 
7-million laboratorv fot 

in Chicago. The 

ind Development Center 


nore than 260,000 sq ft of floc 


ngzimncecring 


Of the 600 peopl who will 
ploved. half l 


na. engmncecrs 


of them will 


1 


developing 
} new machine: E 
lose containers and new 
in metal 


packaging 


Consolidated 
Electrodynamics 
Completes New Building 


Ihe completion of a $1.5-million re- 
search, engineering and marketing 
building in Pasadena, Calif., has bec 
innounced by Consolidated Electro 
dynamics Corp. Located on an eight 
icre site, the three-story structure h 
ın area of 127,000 sq ft. Arcas di 
voted to engineering and 
search have been soundproofed and 
separated from supporting activities in 
the aii 


creative 


onditioned building 


West Coast Production of 
Phosphor-Copper Announced 


Phosphor-copper is now being pro- 
duced on the West Coast at the San 
Francisco plant of Federated Metals 
Div., of American Smelting and Re 
According to Federal Met 
had West Coast 
of phosphor-copper and all 


hning Co. 
ls, there 


production 


been no 


(Continued on [ i71) 
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M cGraw- A Handbooks pro- 

vide, in a convenient form, 
time- and cost-saving facts that you 
need to do a better job. Described 
below are five of them, recently 
published, of special interest to 
engineers. 


HANDBOOK of FASTING and 
Jom OF METAL PARTS 


q uick soli "x ons 
lems, fully 
tyle Gives 

Yformation suitability of various 
liffer netals and dissimilar 

1 Hargan. 622 pp 


me-savin yrtcuts and 


ASME HANDBOOK 
Engineering Tables 


MATERIALS HANDBOOK 


most important — elating 
10,000 differ materials 
entry gives details on chief characteris 
mparative data, sources bstitutes 
and adulterants. &th E j G. S 

lv. 1018 pp., illus., $11.00 


nts the 
roximately 


NEW AMERICAN MACHINISTS’ 
HANDBOOK 


["-77-SEE THESE BOOKS 10 DAYS F3EE ^ — ^ 


McGraw-Hill Book Co., Dept. PE.-9 
327 W. 4ist St., N. Y.C. 36 


Send me book 
nation on app ul. ir 


Laughner & Harga Hodbk. of Fastening and 
Joining of Metal Parts 
ASME Hdbk. Engrg Tables—$ 
ASTE DIE DESIGN Hdbk 
Brad Materials Handbook 


New Amer. Mach. Hdbk 


PRINT 


For price and terms outside U. S 
write McGraw-Hill Int'l.. NYC 





Coimonoy 
Hard-Facing 


INCREASES 
PART LIFE 


Colmonoy hard-facing alloys and methods are designed 
to make the metal parts of your product wear much 
longer—at the lowest possible cost. 


Colmonoy nickel, cobalt, and iron base alloys provide a 
wide range of wear resistant qualities for maximum 
part life regardless of the type of wear. Available as 
electrodes, gas rods, castings, and Sprayweld Powder. 


Colmonoy methods include The Sprayweld Process*, by 
which smooth, welded deposits of superior hard-facing 
alloy are easily sprayed on, saving material, time, and 
finishing costs. 


Write for Manual #78, and for a specific recommendation 
describe your part and the wear encountered. 


* Registered Trade Mark 


WALL COLNONOY - 


BIRMINGHAM + BUFFALO - 
UNDEN - MORRISVILLE - 


CHICAGO + HOUSTON - LOS ANGELES 
* MONTREAL * GREAT BRITAIN 


». 


r 


$ 


REPRESENTATIVE 
CAN SOLVE 


YOUR WOOD PROBLEM 


when it’s precision wood, 
plywood or plastic-surfaced parts. 


He knows the requirements of 
many specialized applications in 
industry; his practical experience 


and technical 


knowledge 


are 


yours for the asking. 


Lum 


yt easy-in 


Write today for 
complete free 


information 


Woodworking Company 


Incorporated 


Dep't. 28-A, Poughkeepsie, New York 


Rur. COo 
ye 7 


with compact 2 turn design 


Eliminates trouble spots, costly 


Application pictures below show 
how simply and effectively cylin- 
drical assemblies are positioned 
and locked by Spirolox! Unique 
two-turn design conforms to 
internal or external groove. 
Spirolox will not jump out be- 


FREE TEST SAMPLES AND DATA BULLETIN 


Send us blueprint of your retaining problem! 


machining and awkward parts! 


cause opening and closing force 
is resisted by friction between 
turns. Always provides a uniform 
shoulder! No gaps to interrupt 
uniform circumference; no lugs 
to create weak spots. Easy to 
flip out with screwdriver. 


SEE OUR 
CATALOG 


IN 
SWEETS 


Ramsey Corporation, St. Louis 8, Mo. 


EXTERNAL 


(FRICTION CLUTCH) 


INTERNAL 


l, S. Pat. No. 2,450,425 and Foreign Pats. 
Other Pats. Pend. 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 
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Press Previews continued 


supplies for the foundrymen in West- 
ern States have had to be shipped by 
rail or water from Eastern plants. 
The new plant has been installed 
to make phosphor-copper in the forms 
of shot and waffles. The most com- 
mon type of phosphor-copper contains 
approximately 15 per cent phosphorus 
and 85 per cent copper. The shot is 
usually employed when phosphor-cop- 
per must be added to small melts; 
waffles are used for deoxidizing melts. 


California Firm to 
Produce High Temperature 
Industrial Ceramics 


Thermo Materials, Inc., a new Cali- 
fornia corporation specializing in the 
development and production of preci 
sion high temperature industrial ce- 
ramics will be under the joint owner- 
ship of Gladding, McBean and Com 


TEFLON 
SEAL 


PAT. PENDING 


Prevents future leaks! 


TRU) SEAL does away with messy pipe 
"dope" compounds, eliminates damage 
caused by overtightening of conventional 
leaky joints, and is immune to ALL known 
hydraulic fluids and to steam, air, water, 
solvents, and practically all gases and 
chemicals. |t withstands temperatures 
from —100° F. to plus 500° F., saves 
cost and labor of special or welded fit- 
tings, and has been fully field tested and 
proven by leading manufacturers. Comes 
in 'A" to 22” pipe thread sizes. 


Write for data and prices 


We invite 
you 
to see 


Our Exhibit 
at 


BOOTH +1623 
METAL SHOW 
Oct. 8-12 


o Thread pipe 


v fies PUBLIC 
(teat AUDITORIUM 


je CLEVELAND 


direction 


Tighten 


pany, of San Francisco and Los An 
geles, Provident Securities Co., San 
Francisco, and the Frenchtown Por 
celain Co., Trenton, N. J. The plant 


TRUQ))SEAL DIVISION | vom 
2002-04 N. Hawthorne Melrose Park, III 


“Miller Fluid Power'' is also a Div. of Flick-Reedy Corp. required). 


will occupy a 24 acre site near Menlo 
Park, Calif., and is expected to be in 
production by December 1956. The 
company will manufacture and dis- 
tribute ferrite components as well 
as high temperature ceramic and cer- 
met items for the electronic and fab- 


ricated metal industries 


New Motion Pictures 
Available 


U. S. Steel Corp. has announced the 
availability of four 16-mm color sound 
motion pictures loaned free of charge 
and available through the U. S. Steel 
Film Distribution Centers: “The Sus- 
pension Bridge,” 26 min, erection of 
the Delaware Memorial and Paseo 
River Bridges; “Building for the Na- 
tions,” 35 min, erection of the United 
Nations Secretariat Bldg.; “Speaking 
of the Wire Rope,” 33 min, manufac- 
ture, design, maintenance and appli 
cation of wire rope; “The Waiting 
Harvest,” 23 min, production and 
conversion of basic chemicals to 
plastics and fabrics. 


The Ransburg Electro-Coating Corp. 
has produced the film, “The Big At- 
traction," a 30 min, l6-mm color 


(Continued on page 473) 
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Fa STEAM 
GENERATORS 


are available in 
all sizes—for 
every conceivable 
purpose! 


Used by the 
leaders of industry 
throughout the 
world—Since 1917 


Ask your supplier, 
or write direct stating your needs— 


AUTGRATIC 


STEAM PRODUCTS CORP. 


140 West 31st St., New York 1, N. Y. BR. 9-9736 


ANIN 


METAL2 


THOUSANDS of 
Modern Applications 


We couldn't begin to mention, in this limited 
space, all of the uses to which Diamond Perfor- 
ated Metals are being applied today. 


In addition to the Sizing 
Screens and Ornamental 
Grilles, with which we started 

forty years ago, we now serve 

a great number of leading 
engineering and manufactur- 

ing organizations, in such fast- 
moving fields as Air Condition- 

ing, Atomic Energy, Aviation, 
Chemical Processing, Elec- 
tronics, Noise Control, Smoke 
Abatement, Space Heating, etc 

To meet these widely diversified 

and constantly growing re- 
quirements, we have developed 
hundreds of specialized tool 
arrangements, which enable us 

to give superior service at 
competitive costs. Write for Catalog No. 39 
and tell us about YOUR requirements. 


DIAMOND MANUFACTURING CU. 
Box 40 52s PENNA. 


West Coast Plant 
DIAMOND PERFORATED METALS CO. 
17915 S. Figueroa St., Gardena, Cal 


471 





CEET OITS RE AAR 


another pr oduct impr oved... The Finest Electrical Contacts 
AT THE LOWEST QUANTITY PRICE 


D. E. Makepeace, over 50 years 
a leader in the bonding of pre- 
cious metals to base metals, 
offers to the electrical industry 
a line of quality contacts at 
mass produced prices for ex- 
ceptional economy. The raised 
lay and spot lay contacts illus- 
, trated are typical for scores of 
3 special applications produced 
to rigid specifications. We'd 
like to help you design for 
outstanding performance with 
remarkable economy. 


AUTOMOBILE SWITCH 


Makepeace? sog 


D. E. MAKEPEACE COMPANY 


° . . . te E spot Lay? RAISED LAY 
cushions this production line , "mW d 


me f I ENGELHARO /NOUSTRIES 
Tough, resilient chem-o-sol cushions the supporting 


arms, bans scratching as automobile instrument 


panels travel this production line. “In-plant mainte- 

mance costs have been reduced” is the theme of our Pk AR Se 
customer’s field report. 

Chem-o-sol coating in this case was applied in the 

plant by a very simple dipping process. Had the MAKES IT: 
parts been too bulky to dip, spray chem-o-sol would 


have been equally satisfactory for in-plant application. AERA If it's a pressure gauge or dial Zt 


We custom formulate chem-o-sol — a 100% solids n A, mometer, Marsh makes it . .. and makes 

We it better. The types, ranges and case styles 
liquid vinyl dispersion — for each application. To are endless. What is "special" to other 
instrument makers is often standard to 
ma Marsh. To know the scope of Marsh 
for application by dipping, molding, spraying, die- | D instruments— 


answer specific needs we have developed chem-o-sols 


wiping, spreader coating, printing and other methods. å 
Write for 
Our plant is the largest in the world devoted exclu- this 


sively to plastisol research and production. In this fact-filled 
field we have pioneered countless new developments. | catalog 
Write for Bulletin 141, telling all about chem-o-sol 

— and describe your product problems. We can 


formulate the exact chem-o-sol for your needs. 


Chemical Products vi is 


» PHILIP ROAD EAST PROVIDENCE, R. I! 


MARSH INSTRUMENT CO. Sales Affiliate of Jas. P. Marsh Corporation 
Dept. 39, Skokie, III. € Marsh Instrument & Valve Co. (Canada )Ltd., 6407 
103d Street, Edmonton Alberta e Export Dept., 3501 Howard Street, Skokie, ili. 
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JESSE JONES FILES 


make 


Iwo Jesse Jones files hold copies 


from a year's subscription. Rich ma- 
roon Kivar cover looks, feels like 


leather. Gold lettering designed espe- 


cially for Product Engineering 


Only $2.50 each, 3 for $7.00, 6 for 
$13.00, postpaid. For orders outside 
U.S. add $1.00. SATISFACTION 
UNCONDITIONALLY GUAR- 
ANTEED OR YOUR MONEY 


BACK 


Jesse Jones Box Corp., Dept. P.E. (Est. 1843) 


P.0. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid, _ Product En- 
gineering files. | enclose ____ Bill me [1] 


City 


Product Engineering - 


September, 1956 


Previews continued 


picture dealing with 
static spray painting Applicati 
lustrated in the film include Rans 
burg's No 2 proc S labo saving 
methods, and increased production 


methods 


National Bureau of Standards has 
produced a 16-mm color sound film 
entitled “Testing Mass Standards by 
Substitution [hc 22 min film dem 
onstrates a method for determining 

nknown standard b 


YN parison l O0 E known value 


“Pressure on Metalworking Produc- 
tion," 25 min, 16-mm sound in cok 
the film demonstrat how 

presses has Lich the t chnique 
rorcing metal int sired shape 
Loaned free from Lake I 

Corp., Box 65, Ker 

falo 17, N. Y 


A list of 123 films on machine tools 
ind machining operation is availabl 
from the National Machine lool 
Builders’ Association, 2071, E. 102nd 
St.. Cleveland 6, Ohio. Most of thi 
films have been prepared for sales or 
training purposes and are concerned 
with specific machining operation 
All are available without charge 


New Divisions 


Circo Equipment Co., of Rahway 
N. J., manufacturers of metal parts, 
washers, dryers and degreasing cquip 
ment, has created a new Sonic Div 


Walter J. Reinecker will be chief cn 


"nnecr of the new division 


Warwick Mfg. Corp., Chicago, Il., 
innounced the establishment of a new 
Research and Development Dept 
Edward S. White, formerly chief ele 
tronics engineer at Warwick, has been 
named to head the newly created di 


partment 


Shallway Corp. has created the Shell 
Mold Pattern Supplies Div. at the 
Shalco Demonstration Center in Con 
nellsville, Pa. The new division will 


carry pattem accessories and supplies 


Servo Corp. of America, New Hyde 
Park, N. Y., has appointed Jules Car 
don to head the newly created Indus 
trial Sales Department 


General Electric Co. has established 
w district sales offices for tubes and 


(Continued on page 475) 





THIS FLEXIBLE 
TERMINAL BLOCK 
RESISTS VIBRATION... 
SHOCK ... IMPACT... 
CHEMICAL CORROSIO 


Ler 
tia 


Use it to solve design problems 
where electronic and electrical 
equipment must operate under 
severe conditions. 12 poles. Capacity 
15 amps, 380 volts. Dimensions: 
4568" x JA" x "io", Can be easily seg- 
mented into smaller units. Captive 
brass binding screws. 


NEW! 
Read “FLUSH-LETTER” 
panels from wider 
angle. No crevices to 
collect dirt. 


For instruments and controls. 
Unique shaved-flush letters on lami- 
nated plastic increase reading angle. 
Stand out clearly white by day, 
sharply red when edge-lighted at 
night. Flush-letter panels keep clean, 
are impervious to abrasion, water, 
temperature and vibration. Panels, 
knobs, dials, switch assemblies, 
available to your specifications. 


MUTUAL ELECTRONIC INDUSTRIES 





HUGLOCK if this is your 


(1” x 8 on a commercial bolt) 


thread contact a " 
—— 
Magnified /  -— 
r " RS , cond 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 

play your products, inform 

the public of your operations, 
attract key personnel to your 

plant, train employees, and perform 
any of the other communicative, 
functions vital to your business . . , 


this is your 


ANSWER 


li 


QS 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
of more than 150 highly-trained 


writers, editors, and illustration 
The upper threads press in- i 


mess specialists whose job it is to create 
wards against the bolt . . . the à; 
remaining threads have slight 
clearance at their lower flanks industry. We write, illustrate, de- 
and frictional contact on the 
load carrying flanks. 


technical and general literature for 


sign, and print Equipment Manuals, 
“HUGLOCK” maintains its locking action through re- Product Bulletins, Handbooks, 
peated removals . . . locks to the bolt, whether the nut 


is seated or unseated . . . eliminates axial thread ports, and other specialized mate- 
play, which tends to make nuts creep from their seat 


rial. Save money and time. Let our 
and work loose, under severe vibration or shock . . . all staff be your staff for Technical and 
lock washers, cotter pins, key plates, etc, may be Busi blicati 
= ‘ " ° 1 p a ns, 
eliminated . . . The "HUGLOCK" section of our new mun —— 


catalog, contains 24 pages, includes engineering data 
and prices and will be furnished upon request. 


Manufacturer og Standard 
NATIONAL and Special *12 Pointerand HIT 
MACHINE = #exagon tuts...” Pugloch” 


; : TECHNICAL WRITING SERVICE |- 
PRODUCTS and Marsden locknats, McGraw-Hill Book Co., Inc 


44225 Utica Rd., UTICA, Michigan 330 W. 42nd St., N. Y. 36, N. Y 


Li O M P A N Y LOngacre 4-3000 
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Company Histories, Annual Re- 


This service is available through ad agencies. 
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Press Previews jä os Continued 


other electronics components in Lan- 


sing, Mich. and Philadelphia, Pa. Tu lil E i l1 e e T ce 
Lord Mfg. Co., Erie, Pa., has opened j 
new field offices in Boston and Cleve Electronic 


* 
land to provide engineering and sales e Electrical 
representation for vibration control e Vacuum Tube 
* 


systems and bonded rubber products. " 
Mechanical 
Hardman Tool and Engrg. Co., has 


established a flight safety accessory I h y Ss 4 C 1 e t os 
division with emphasis on research 1 1 
and project development activities. 


K. M. Baines, chief flight and safety Important questions 


project engineer, will head the newly 


created division. concerning your future: 


Solar Aircraft Co. has appointed : 
W C Had w the ecole conted Have you found that your education and tal- 


post of Projects Manager at the com- ents are not fully utilized? 
pany’s San Diego plant. Heath will 
be concerned with coordinating the 
Jupiter T-300 gas turbine program. 


Are you missing the personal satisfaction of 
using your knowledge in the development of 
interesting and important projects? 

Olin Mathieson Chemical Corp. has 

formed a nuclear fuel division to pro- Are you interested in a challenge to your 
duce nuclear fuel elements and nu- creative ability? 

clear reactor cores. M. F. Meissner, 


corporate vice president will be in » 

charge of the new division. At GENERAL ELECTRIC X-RAY 
iia Wadi: d d£ your future is UNLIMITED 

American Plastics Corp., a subsidiary 

of Heyden Chemical Corp., an- Expansion has created excellent opportunities 
nounced the formation of a Special at our Milwaukee, Wisconsin, and St. Peters- 
Products Div. W. L. Vega will man burg, Florida, plants. 


age the new division from Heyden’s 


New York offices. Good salary, exceptional employee benefits 


and unlimited opportunities tor advancement 
in our development and engineering 
Name Changes laboratories. These are our fields: 


The name of Austenal Labs., Inc., has Radiation * Electron optics and 
been changed to Austenal, Inc. to re- Particle acceleration emission 

flect the wider range of the company's Electron beam generation Vacuum tube technology 
activities, said company president, Medical and industrial High-voltage generation 
Charles H. Prange. Austenal has radiography è Circuitry 

headquarters in New York and plant X-ray diffraction, spec- Instrumentation 
facilities in Chicago and Dover, New troscopy and microscopy 

Jersey. 

The name of the Ryertex-Glyco divi- 

sion of Joseph T. Ryerson & Son, For additional facts and an appointment write to: 


Inc., has been changed to the Indus M. J. ZUNICK, Engineering Section 


trial Plastics and Bearings Division » : 
The new name gives a clearer picture X-Ray Department, General Electric, Room CD97 
of the broadening operations of the Milwaukee 1, Wisconsin 

division, stated Thomas Z. Hayward, 

vice president in charge of sales. 


The name of the Sargent-Rayment Progress Is Our Most /mportant Product 
Co., of Oakland 1, Calif., has been 


changed to Eldorado Electronics Co. 


The firm is currently diversifying its C E N E e AL e ELE CT B i C 


operations to include research, devel 
opment, and manufacturing of nu- X-RAY DEPARTMENT 


cleonic and electronic devices 
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ALFRED IDDLES 


Portrait by Fabian Bachrach 


7... 11.000, or 7096 of Our Employees 


Are Buying U.S. Savings Bonds Regularly .. » 


“The Pavroll Savings Plan, a truly ‘All American’ thrift 
program has been steadily winning employee approval 
all over the country. Employees of Babcock & Wilcox 
are an example of this fact 

“As the result of a recent campaign nearly 11,000 or 
70% of our employees are now buying U.S. Savings 
Bonds regularly on the automatic Payroll Savings Plan. 
They are cultivating habits of thrift and at the same 
time doing their share in helping to keep our economy 


on a sound basis. This fine program deserves strong 


? 


support by every company.” 

ALFRED IDDLES, President 

The Babcock & Wilcox Company 
The campaign to which Mr. Iddles refers was a simple, 
person to person canvass that put a Payroll Savings 
Application Blank in the hands of every B & W em- 
ployee B&W employees did the rest. Your State Sales 
Director will help vou build your Payroll Savings Plan. 
Phone, wire or write to: Savings Bond Division, U.S. 
l'reasury Department, Washington 25, D. C. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, jor their patriot 


donatior 


the Advertising Council and 


Product Engineering 


Product Engineering September, 1956 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—exeoutive, management, technical, selling, effloe, skilled, manual, eto. 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RA T ES UNDISPLAYED 
The advertising rate is $23.20 per inch for all advertising ap- $1.80 per line, minimum 3 lines. To figure advance payment 
pearing on other than & contract basis. Contract rates quoted count 5 average words as a line. 
on request. Box Numbers—counts as 1 line. 


An advertising inch is measured %” vertically on a column— Position Wanted ads are '/; of above rate. t 
columns—30 inches to a page. Discount of 10% if full payment is made in ad\ance for 
secutive insertions. 


Subieer to Acencr Commission. Not subject to Agency Commission. 
Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y., for Oct. issue closing Sept. 19th 


NULL LAU (f 
FABRICATION ENGINEER 


ENGINEERS 
This is your chance to enjoy the exceptional pro- 
fessional advantages and personal benefits of a 


* ^ 
Engineering 
Opportunities mE Electric's famed Jet & 


You need a BS degree in Mechanical Engineer 
at ing or Engineering Physics, plus 2 years of aircraft 
production design, 2 years of manufacturing engi- 
neering and 2 years of production engineering in 


E U LOVA precision work. 
You will—Develop manufacturing processes for 


advanced aircraft engines to reduce weight, cost 

Permanent, Challenging and materials—Evaluate designs—Develop ap- 
Oo inas for propriate tooling—Demonstrate the feasibility of 
pening the processes developed—and advance profes- 
sionally faster and further at this modern, highly- 


Project Engineers equipped Division of General Electric. 


Design Engineers € : 
Send resume in confidence to: 


Tool Designers ake P he 
° * r. ar eters, ept. - 
Machine Designers Technical Personnel, Bldg. 100 


Machine Designers Aircraft Gas Turbine Division 


Experienced in the design of pre- / 
cision machines, tools and elec- G F N € x A L E LE CT R | C 
tromechanical devices, such as h 

micro-relays, shavers, cameras, Cincinnati 15, Ohio 

missile components and frac- 

tional hp motors. 


THE WORLD-FAMOUS HOME OF 


PRECISION MANUFACTURING 
Offers: 2t t 
ENGINEERS - - - -- 


è Air-Conditioned building 


e Convenient Location When an established Company of the stature and stability of the Linde Air Products Company embarks 
€ Pleasant suburban surround- on a planned program of PRODUCT DIVERSIFICATION, it provides a - - - - 


ings UNIQUE OPPORTUNITY 


* Adequate parking - « + « for Mechanical and Chemical engineers with creative talent and business judgment 
€ Liberal employe benefits Mf. interested in this really unusual opportunity, submit complete resume including education (approxi- 
: c . mate academic standing) and experience to: 
Aid-to-Education 


PHONE FOR APPOINTMENT LINDE AIR PROSUCTS COMPANY 
— ae oe UNION CARBIDE AND CARBON CORPORATION 
State salary requirements P. 0. Box 8237 Indianapolis 24, Indiana 


i t fi tial Attention: Mr. J. J. Rostosky 
All replies strictly confidentia Mes: uo. $. 3, fos 


DAVID A. BROWN ————— 
B U L 0 V A RESEARCH OPPORTUNITIES 


MACHINE DESIGN AND DEVELOPMENT—PRODUCTION ENGINEERING— 
— —— INTERNAL COMBUSTION ENGINES AND RELATED FIELDS—VIBRATIONS— 
DEfender 5.6000 INSTRUMENTATION—THERMODYNAMICS 


Are a few areas in which openings exist at Battelle for competent mechanical engineers. 
THESE POSITIONS ARE FOR ENGINEERS WHO DESIRE A PROFESSIONAL ENVIRON. 
MENT, PROFESSIONAL OPPORTUNITIES TO GROW, and PROFESSIONAL ASSIGN 
MENTS. Our urusual educational program provides the opportunity for obtaining at 
no cost to the staff member an advanced degree at The OHIO STATE UNIVERSITY. 
SYSTEMS DEVELOPMENT Inc BATTELLE'S BENEFIT PROGRAM includes FOUR WEEKS VACATION after only five 


R A years of employment. 

equires one graduate mechanical engineer with 

small mechanisms design experience and one grad- FOR TECHNICAL APPLICATION FORM and DESCRIPTIVE MATERIAL, write to 
uate electrical engineer with electronic experience 


Salary open, Stock Purchase plan, insurance bene- RUSSELL s. DRUM 
Mis, Sond resume to: MECHANICAL ENGINEERING — BATTELLE INSTITUTE 


JAMES HICKEN, President a : 
307 Water St Binghamton, N. Y 505 King Avenue, Columbus 1, Ohio 
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EMPLOYMENT OPPORTUNITIES 


Antenna Systems Engineering 
Opportunities 


Challenging 


RADAR 


MISSILE GUIDANCE 
COMMUNICATION 


R-F MECHANICAL 
SERVOS CONTROLS 


Well established, medium sized division specializing in antenna systems 
—backed by a large company—here you will find professional recogni- 
tion and broader responsibilities. Project assignments without excessive 
specialization. 

The Philadelphia area is famed for its pleasant suburban living, its 
excellent housing and all the facilities of a large city. 

Please send a resume to Mr. R. S. Roberts—Personnel Dept., I-T-E 
Circuit Breaker Company, 19th & Hamilton Sts., Phila., Pa. 


excellent opportunities for interest- 
ing and rewarding problems. Well 
qualified mechanical and R-F engi- 
neers are eager to welcome your help. 


Project Leader 


We have an opening for a graduate 
mechanical engineer with several 
years’ experience indrive assemblies, 
structures and electro-mechanical 
apparatus, as well as strong interest 
in supervision and administration 
to head up a group of mechanical 
engineers. Some background in clec- 
trical engineering (especially R-F 
highly desirable. You will be respon- 
sible for entire antenna systems and 
have extensive customer and sup- 
plier contact. 


Mechanical Project Engineers 


New challenging problems in the 
mechanical design of radar and 
guided missile pedestals, antennas 
and associated drive and control 
systems require men of experience 
(minimum —2 years) and ability. If 
you are a mechanical engineer with 
a desire to work on precision gear 
trains and/or mechanical systems 
intimately related to R-F and servo 


Microwave and 
systems, this is your meat. 


Antenna Engineers 


à i : Sales Representative 
If you have a B.S. or M.S. in elec- 


trical engineering and experience in 
R-F development (2 years minimum) 
here is your finest opportunity to 
further your career in antennas. You 
will work on radar antennas, scan- 
ners, scatter communication anten- 
nas, countermeasures antennas, 
waveguides and related components. 
Y ou will add to a newly formed R-F 
development group. You will have 
superb mechanical engineering sup- 
port for your tricky R-F devices. 


Servo and Control Engineers 


If your chosen field is in servo and 
control engineering and you have a 
minimum of two years' experience, 
we're sure antenna systems will open 


Under supervision of the sales mana- 
ger—calls on assigned accounts, pre- 
pares proposals, makes quotations. 
Services accounts and solicits new 
business from government agencies 
and major electronic manufacturers. 


Education: B.S. in E.E. or M.E., or 
equivalent in education and ex- 
perience. 


Experience: 3 years with one year in 
sales. General experience in elec- 
tro-mechanical or electronic in- 
dustry desirable. Should be 
conversant with major electronic 
manufacturing concerns and with 
military'typeelectronicorelectro- 
mechanical equipment. Must be 
well suited for industrial selling. 


I-T-E CIRCUIT BREAKER COMPANY 
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WANTED: 


Development 
Engineers 


For new product development. 
Must have 5 years or more de. 
sign or development experi- 
ence, Must be creative and 
able to work without direct 
supervision. Salary open. 


Positions are also available for stress 
and vibration analysts, applied physi- 
cists, and electrical engineers. 


A growing Midwestern manufacturer of 
small electrical devices and switches has un- 
usual opportunities in the above positions. 
This 20 year old organization has long 
been a leading supplier to every type of 
industry. Work is challenging with a high 
degree of engineering independence. Plant 
is located in a pleasant community of 25,- 
000 which provides excellent recreational 
facilities. Please send complete resume in 
cluding salary expected. Replies held con- 
fidential 


P-2825, Product Engineering 
520 N. Michigan Ave., Chicago 11, I 


Mechnical Engineer, M.S. or PhD, with 
sound academic training in applied me- 
chanics, mathematics, and materials, for 
research in vibration and other related 
problems. Experience in this area de- 
sirable, but not necessary if academic 
background satisfactory. 


Laboratory cated in suburban Spokane, Wash 


ington. Pleasant climate and living conditions 
year around 


Please send transcript of undergraduate and grad 
uate credits, personal and business resume to 
Kaiser Aluminum & Chemical Corp. 
Dept. of Metallurgical Research 
Spokane 69, Washington 
Attention: Dr. Fred W. DeMoney, 
Head Mechanical Metallurgy & Evaluation Branch 


All applications will be acknowledged and held in 
strict confidence. 


MECHANICAL DESIGN 
ENGINEERS 


Designers, developers and manufacturers of large 
industrial & defense machinery, international 
company established 100 years has requirements 
for 2 mechanical design engineers for permanent 
positions in Philadelphia. Must have at least one 
years experience and ability to accept project re 
sponsibility. Opportunity to grow with new de 
partment of expanding, progressive company. Work 
will entail following creative ideas through prot 
typing, development and production. Some travel 
required. Salary competitive and commensurate 
with ability Insurance, medical, hospitalization 
and retirement benefits. Interviews will be ar 
ranged from resumes sent to E. W. Bliss Co., 
International Airport, Philadelphia 42, Penna 


EQUIPMENT DEVELOPMENT ENGINEER 
Position on Equipment Development Staff in Gen 
eral Offices of this well known, long established 
company. An Enginee xperienced in the develop 
ment and design of automatic and automatic 

ction equipment will find this an unusually 
company with an excellent growth outlook 
$7,000 to $8,500 area based upon back 


P.2789, Product Engineering 
Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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NA 


MECHANICAL ENGINEERS 
and DRAFTSMEN 


NUUAM 


AMERICAN MACHINE 
& FOUNDRY COMPANY 


P. O. Box 11097 
Raleigh, North Carolina 


d | | | IM IM ^ 


! MEMO | 
y TO ENGINEERS | 


with Imagination 
LEE 


..is seeking to fill key develop- 
ment engineering positions in the 
Newark Development Laboratory 
of Linde. 

Career opportunities for me- 
chanical and electrical engineers 
in the development of new electri 
cal welding or gas-application 
processes and equipment for metal 
producers and fabricators. 

Ideal for the young engineer 
with a family —near pleasant sub- 
urban residential areas with ex- 
cellent schools 
centers. Congenial work surround 


also near urban 


ings along with completely mod- 
ern experimental facilities—liberal 
Corporation benefits. Please in- 
clude resume when communicat- 
ing with Dept. P 

DEVELOPMENT LABORATORY 


LINDE AIR PRODUCTS CO. 
A Division of 
Union Carbide and Carbon Corporation 


P.O. Box 819 Newark 1, N.J. 


ÄV ---—————o—-—-——-——-————— 
atii. ati lll, ll, lll, ati td lll, ili, ati at at linn, te 


ile dln. 


| 
| 
| 
: 
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EMPLOYMENT OPPORTUNITIES 


Leonardo Da Vinci's experiments 
in flight and his insight which 
approached prophecy, are re- 
vealed in manuscript notes, 
written by him in reversed mir- 
ror-image writing. (To read in- 
scription place mirror upright 
above top line.) 


rE 
vll tp? WOMEANEN ER” 


of WY go deter Hil 


MICENE tp t9 Mattie ENE CY T 
sort afi eere tph N= 


ren peed, veto sad to amwe- 
N pie (eoa) (RELAY 
LL 


Leonardo Da Vinci would have felt at 
home at Farnsworth where facilities for 
research, development and production 


translate: dreams like his into realities. 


Take, for instance, guidance and control 
systems for such missiles as TERRIER, 
TALOS, SPARROW and others. Farns- 
— worth's ability and capacity to reproduce 
DA Leonardo's "instrument with all its move- 
3 ` ments” is an established fact. 
N That's only one phase of our many ac- 


— 
a 
m" 
F paN 
d» way À tivities. Others include missile test equip- 
9 9g Ji E 
/ 


My \ 
j 7 v ment systems, microwaves, radar and 


| 
| | i counter-measures, infra-red systems, iri- 
FI NN 
f 
/ 


/ 


Ni, 


` dustrial electronics, antennas, transistor 
\ and pulse circuitry and packaging . . . 


V! V UA ENOUGH HERE 
/ | \\ J Z TO CHALENGE A 
(J) HUNDRED DA VINCIS! 


You, too, will feel at home at Farnsworth where your 
résumé will receive prompt, confidential attention. 


O) Farnswoth 


OWE.Y 
Address Technical Employment Director 


FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 


$ v 





EMPLOYMENT OPPORTUNITIES 


MECHANICAL ENGINEERS 


Engineering graduates for product de- 
sign and application. Products are 
vibration and shock isolation systems 
on aircraft, electronic, automotive, ma- 
rine, general industrial equipment. This 
is a rapidly expanding industry. Ex- 
cellent long range possibilities for 
engineers who are interested primarily 
in design work. Duties also involve 
extensive liaison between and among 
field engineering, manufacturing, and 
research. 


BOX 369, ERIE, PENNSYLVANIA 


ASSISTANT 


CHIEF ENGINEER 
$12,000 


4 will direct hard hitting research group in ce 
elopment ef entirely new concept of Automatic 
instrumentation old line Company. All fee 
and expenses paid by Corporation 
28 E. Jackson Bivd. 

Monarch Personnel 


for 


Chicago 4, Il 





tEPLIES (Boz No.): Address to office nearest you 
» Thig publication Classified Adv. Dit 
NEW YORK : P. 0. Boz 12 (36) 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANCISCO 


(11) 
68 Post St. (4 


POSITIONS VACANT 
Wanted: Mechanical and Structural 


gineers and draftsman for plant layout 

(rk and automatic equipment. Work involves 
)»ard work and some field work. Experience 
|i pulp or paper mill helpful but not essential 
Location Mississippi. Good opportunity fo: 
lesirable applicants. Give experience and sal- 
range with application. P-270 Product 
F,ngIneering 


Graduate mechanical engineer with experience 
n machine tool design is offered exceptional 
pportunity with small but fast-growing 
Texas firm manufacturing plastic njection 
noulding equipment. Our tools are accepted 

tops in 
ne more 


send 


engineer who 
complete resume, 
rected. Confidential. 
hine & Tool Co., 
Worth, Tex 


with us. 
salary ex- 
Crown Ma- 


Ft 


can KTOW 
snapshot 
President, 
2800 W 


Lancaster 


Mechanical Engineer—For process develop- 
ment and equipment design including auto- 
natism of new method for metal removal. An 
excellent opportunity for the right man to 
srow with a young, aggressive, and rapidly 
expanding firm. Send brief resume of educa- 
and experience to P-2371, 
eering 


or 


Chemists, Physicists, Mechanical and Chem- 
cal Engineers for administration and evalua- 
ion of reactor, chemical plant and laboratory 
lesign and supporting nuclear metallurgical 
ind chemical research and development activ- 
ties Salaries to $8645 per annum depending 
ipon experience. Standard government vaca- 
ion, retirement and insurance benefits. For 
om plete information write or telephone 
'-1111, Extension 6-4297 collect) R. L. 
Hooper, Hanford Operations Office, U.S. 
Atomic Energy Commission, Richland, Wash- 
gton 


Wanted: Electrical Engineering draftsman 
r general plant power layout work also auto- 
matic control. Give experience and present 
alary range with application Location 
Mississippi. P-2704, Product Engineering 


_ SELLING OPPORTUNITY OFFERED 
Old established motor Manufacturer requires 


sales representatives to sell motors and con- 
j|| panels. RW-2492, Product Engineering 


POSITION WANTED 


Mech. Engr. 10 yrs. responsible exp. research, 
level., design. Hydraulic, electric, mech. de- 
ises, test equipment & machinery, instru- 
mentation, some nuclear, chemical, etc. Seek- 
ng staff level job at $ min. N.Y.C. 


$12,000 
wea pfd. Box 56, Mt. Vernon, N. Y 


WANTED 


ANYTHING within reason that is wanted in 
the fleld served by Product Engineering can 

be quickly located through bringing it to the 
ttention of thousands of men whose Interest 
s assured because this ts the 
ev read 


480 


design | 


industry. Expansion plans require | 


Product Engi- | 


business paper | 


SEARCHLIGHT 
SECTION 


DISPLAYED RATE 

Individual with border rules for promi- 
nent display of advertisements. 

The advertising rate is $16.85 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

UNDISPLAYED RATE 

$1.80 a line, minimum ? lines. 

Bowe Numbers— Care of publication count as one 
line 

Discount of 10% if full payment is made in ad- 
vance for 4 consecutive insertions. 

Rawipment Wanted or Por Sale Advertisements 
areentable oniy in Disnlayed Style 


ALUMILITED ALUMINUM 


Flat & Embossed SHEETS 


Die formed panels used for store fronts, 
signs, trailers, displays, dryers, etc. 
Anodized sheet supplied for all purposes. 
LUSTRIK, Inc. Reg. tm. 
3235 Frankford Ave Philadelphia 34, Pa 


DESIGN 
P» PRODUCT & 

Bm MACHINE DRAFTING 
Competent, experienced designer can handle 
your overloads or occasional jobs. 


CWW-2761, Product Engineer! 
ass. Adv. Div., P 12, N.Y 


> TOOL | 


PROFESSIONAL 
SERVICES 


ARNOLD E. RUDAHL 


Hiectro-mechanical Produat Engineering 
e Magnetie devices, synchro, servo, contre] esmpon- 
ents, specific-performance motors, from appliance 
drives to automation instruments 
@ Custom-designed, specification, procure- 
ment 
Co-ordinated. development of component, system ond 
equipment. Prototype and engineering quantity pro- 
duction 
527 East Putnam Ave. Greenwich, Conn. Tel.: $-7995 


THE 
CONSULTING 
ENGINEER 


“B á d 
"y reason of special training, 


technical 


wide experience and tested ability, 
coupled with professional integrity, 
the consulting engineer brings to 
his client detached engineering 
and economic advice that rises 
above local limitations and encom- 
passes the availability of all mod- 
the fields 


where he practices as an expert. 


ern developments in 
His services, which do not replace 
but supplement and broaden those 
of regularly employed personnel, 
are justified on the ground that he 
saves his client more than he costs 


" 


him. 


| 


FOR RATES 
OR INFORMATION 


About Classified 
Advertising, 


Cashi 
he N lc Graw _H; [ / 
Office Nearest 


ATLANTA, 3 
1321 Rhodes-Haverty Bldg 
WAlnvt 5778 


ou. 


M. MILLER 


BOSTON, 16 
350 Park Square 


HUbbard 2-7160 
SWEGER 


H. J 
CHICAGO, 11 
530 No. Michigan Ave. 


MOhawk 4-5800 
W. HIGGENS 
J. BRENNAN 


CINCINNATI, 37 
1825 Yorktown Rd 
Clifton Village, Apt. 2 
REdwood 1-3238 
G. MILLER 


CLEVELAND, 15 
1510 Hanna Bldg 


SUperior 1.7000 
W. SULLIVAN 


DALLAS, 2 
Adolphus Tower Bldg., Main 
& Akard Sts 
PRospect 5064 
G. JONES 


DETROIT, 26 
856 Penobscot Bldg 


WOodward 2-1793 
W. STONE 





LOS ANGELES, 17 
1125 W. 6th St. 
MAdison 6-9351 
H. KEELER 


NEW YORK, 36 
330 West 42 St. 


LOngacre 4-3000 
S. HENRY 
D. COSTER 
R. LAWLESS 
R. HATHAWAY 


PHILADELPHIA, 3 
17th & Sansom St 
Rittenhouse 6-0670 


E. MINGLE 
H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St 


DOuglas 2-4600 
W. WOOLSTON 
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index of 


PRODUCTS 
ADVERTISED 


In This Issue 


the fastest 
way to make 
ends meet 


Accelerometers os 306 
Accumulators 45 


| 
Actuators | 
Mechanical 37 | 


Adhesives 60, 75-77 
Aluminum Alloys ..14, 22-22, 31.34 


Aluminum Coated Sheet and Strip 
see Steel, Coated) 


Amplifiers 


Assemblies 
Electrical 
Pneumatic 


Bars 
Meta 


Bearing Materials 


Bearings 
Bal! 15, 30B, 134, 229, 366, 401, 
454, 460, 

Jewei 
Miniature 134, 364, 
Needle 30B, 229, 
Roller 4th Cover, 15, 26-27, 
229, 235, 366, 401, 405, 
Sieeve 241, 


Bellows 332 


Belt Lacers : * 

Belts 

Belts 42, 104, 354 er 
Belts. Timing b 


Bi-Meta 


Blowers HOOKS and LACERS 


Bolts ves 5 283, 304 
Books i 447 
Boosters in materials handling, food harvesting 


Boots and processing, power transmission, 


Brakes 
Electric 
Hydraulic a d ú 
Mechanical Clipper belt lacing equipment for belts, 


Brass 2, 14, 73 aprons, tapes and ribbons! 
Brazing 


wherever flat ends must be joined. 


aia 14 * produces secure, flexible joints in minutes 


Brushes * does not injure belting 


Bushings 286, 384.385 * gives smooth, flexible joint that rides freely 
over conveyor rollers 


is flexible both ways of the belt 


WRITE FOR FREE SAMPLE 

Send a sample of your belting, apron or 

Cam Followers e ribbon to Clipper with an outline of your 

Cams . problem. They'll determine the best meth 

Capacitors 4, 311 od of fastening and then lace your sample 

Castings . 291, 387 FREE. 

Castings, Centrifugal 264 Ask your Industrial Distributor for Clipper Products 
Castings, Precision Investment 


Cabinets 


Ceramics 


Chains 
Conveyor 260, 277.278, 296, 
Roller 13, 260, 277-278, 296, 324, 
Silent --13, 260, 277 


Continued on p. 482 986 Front Ave., N. W., Grand Rapids 2, Michigan 


-———. BELT LACER 
r —— COMPANY 
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Index of 


PRODUCTS 
ADVERTISED 
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How About 


Malleable? 


Strong on cost saving 
| features ... and strong 
on physical properties 


T, QE 
"m Continued from p. 481 
Chemical Treatments 
Circuit Breakers . 
Clad Metals 
Clamps 


Malleable iron castings simplify 
design and production, improve 
appearance of finished product. 


Malleable foundries are helping manufacturers of innumerable 
products to solve parts problems with this versatile material. 


Examples multiply daily — a 


wide range of shapes, sizes and 


weights. Standard and pearlitic malleable castings offer broad 
opportunities for simplifying design, reducing weight, increasing 
strength and /owering production costs, Here are two recent in- 


teresting examples: 


Shifter fork, formerly 3 pieces, pro- 
duced in one pearlitic malleable iron 


casting at a cost reduction of 441%. 


Malleable iron, in use for over 


Hoist housing, once built up of 6 
pieces, now made in standard mal- 
leable iron. Cost — 31.7% lower. 


130 years, has many remarkable 


properties. It will pay you to consult your nearest malleable 
foundry, or write to this Society for information. 


1800 Union Commerce Building 


482 


Cleveland 14, Ohio 


Clamps, Hose 
Closures 


Clutches 
Mechanical 


Coatings ... 
Cold Headed Parts 


Connectors 
Electrical 
Hose 
Tube 


Contactors 


Contacts & Contact Mater 
Control Panels & Switchboards 


Controls 
Electrical 
246, 
Electronic 
Hydraulic 
Mechanical 
Pneumatic 


.251, 315, 


110 
Conveyor Belts 
Conveyors 

Copper & Copper Alloys 
Cords 

Cork Compositions 


Counters 


8, 75-77, 


40, 66, 


370, 384-385, 
368, 445, 460, 


243-244 
472 


66, 85-87 
243-244 


als 


101-102, 243-244 
345-346, 369, 411 

243-244 
418, 421, 444 
276, 444, 460 
251, 403, 418 


.. 455 
277-278 
14, 270 
308 - 309 

78 
17, 316 


395, 
111, 


Couplings (see Connectors, Electrical) 


Couplings 
Electrical . 
Hydraulic 
Mechanical 


Cylinders 
Hydraulic..45, 251, 297 
Pneumatic 


Decalcomanias 
Deep Drawing 
Die Castings 
Dimmers 


Drafting 
Machines 
Supplies 


Drives 


Timing TT*UTI 
Variable Speed 


Dynamometers .... 


Electrical 


Services) 


Electrochemical Finish 





45, 


393 
462 


271, 370, 447 


, 335, 366, 372, 418 
251, 297, 335, 366 
388, 418 


410, 452 

.64-64A 

107, 284, 326, 413 
. 246 


337, 399 
337, 399, 410 


Adjustable Speed. ..58-59, 106, 110-111 
393 


104 
248 


54-55, 82, 99, 
357, 377 


. 393 


& Electronic Components, 
Custom Made (see also Production 


43, 473 


es & Treat- 
472 
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Index of 


PRODUCTS 
ADVERTISED 
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Engine indicators & Controls 


ee Services (see also Pro- 
duction Services) .. 53, 103, 120, 
321, 323, 390, 


..280, 321, 365, 407, 444, 
Expanded Metals 


Extrusions 
Metallic 


Engines 


31-34, 41, 


Non-Metallic 242, 362, 


F 


Fabricated Plastics (see Plastics, Fab- 
ricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 

Fastening Methods..16, 132, 220, 415, 


Felt 
Fibre 130, 250, 320, 
Fibre Glass 


Filters 


Air ‘ 302-303, 
Hydraulic . 267, 


Fittings, Hose, Pipe & Tube... 


Flexible Couplings 260, 271. 


Flexible Shafts 

Flow Regulators . 

14, 31-34, 50-51, 341, 
Friction Materials —— 


Forgings. 


Furniture, Engineering Dept 


G 


Gages, Pressure or Vacuum s 
Gaskets 75-77, 


Gear Motors (see also Motor Re- 
ducers). 3rd Cover, 106, 253, 
417, 


Gears.. 6, 11, 71, 96-97, 245, 292, 
375, 378, 396, 436, 448, 


Generators 

D-C 

High Frequency 
Generators, Steam 
Grommets 


Hard Surfacing 470 
Heating Units 276, 408, 431,464 
36, 420 

47, 446, 488 
24-25, 331 


High Temperature Alloys 
Hose & Tubing 
Hydraulic Fluids 


Continued on p. 484 
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FILTER FORUM 
TO POWER STEERING 
DISTRIBUTION VALVE 


FILTER AND 
RESERVOIR 


GENERATOR 


Automobile power-steering mechanism 
uses the filter case as a reservoir for the 
hydraulic oil supply. 


Question: 


What do you gain by including 
filters in original designs? 

When installed equipment will 
not operate satisfactorily with- 
out filtration ...or when cost 
savings and improved perform- 
ance seem possible . . . filters can 
be added as an afterthought. But 
will foresight at the planning 
stage pay off in extra benefits? 


Answer: 


Economy, space, accessibility, 
better performance 

Although it is certainly good en- 
gineering practice to put in a 
filter as soon as the need shows 
up, the benefits of anticipating 
that need are considerable: 

1. A preplanned filter installation 
can cost less through simplification 
of required connections; through 
partial or total elimination of the 
filter case; orthrough utilization of 
the filter case for dual functions as 
in the example in our illustration. 
2. Economical use of space and the 
job of “fitting things in” is more 
productive of good design in the 
plans stage. 

3. Preplanning provides accessibil- 
ity for servicing the filter and 
reaching other parts of the unit 
which might be blocked by an on- 
Oil filter pad-mounted on side of engine the-job filter installation. 
crankcase. 4. 


PURDLATOR 


Operating characteristics, i.e., 
the problem of pressure drop vs 
flow characteristics can be balanced 
more effectively in the design phase 


FIRST in the 5 field of filtering 


MAIL COUPON FOR DESIGN INFORMATION 
Dept. D9-929, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J. 
Please send me the following filter information: 
— — —  Purolator's new "Filtration Manual for Designers". 
I'm enclosing 25¢ to cover postage and handling. 
—___. Enclosed is a description of our filter problem. How should we solve it? 


NM... —— — — — - TITLE. 


COMPANY ADDRESS 


n 
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... for 
highest dependability, 
faster economical servicing 
of Navy's Lockheed | 
T2V-1 jets! t little 


instruments 
Mechanical 


Continued from p. 483 


Insulation 


Laminated Plastics Plastics 
Laminated) 

Latches 79 

Lubricants 462 


Lubricating Equipment 57. 302-303 


Magnesium Alloys 


Dive flap attachment, servicing and interchangeability Magnets 


Metal Forming 


simplified with double-acting ‘’B’’ type PIP Pins! Moldings 


Glass (see Glass Parts) 
PIP Pin connection of hydraulic actuator to dive brake fitting answers Plastics (see Plastic Parts) 
è . Powdered Metal (see Powdered 
Lockheed’s design requirements for a safe, trouble-free lock pin Metal Parts) 


capable of withstanding high shear loads and providing quick removal and Rubber (see Rubber Parts) 


interchangeability of the dive flap assembly without requiring nuts Molybdenum Alloys 299 


washers, safety cotters, etc. In addition, PIP Pins offer drive-in "E neers (see Sa oan. 353 


Motor Starters 20-21, 48, 101-102 
or normal structural variations bind the pin. A blow on the head or 243-244, 254 


drive-out features for easy insertion or removal when hole misalignment 


tip with a plastic mallet permits retaining balls to recede into Motors, A-C 
: : a Fractional 54-55, 74, 85-87, 90-91 
body of pin as pin drifts in or out 101-102, 124-125, 128, 248, 254, 259 
273, 300, 342, 351, 373, 390, 446 
Integral....54.55, 85-87, '90-91, 101.102 
124-125, 254, 342, 351, 3 
6 


Sub-Fractional.....90-191, 124-125, 
254 


Motors, D.C 
Fractional......54-55, 74, 85-87, 90-91 
101-102, 124.125, 128, 254 
259, 273, 351, 373, 377, 390 
. integral... 5, 101, -102 
; | k | 24. 125, 254, 342, 351, 313, 390 
PIP — Reg. 5 "CUR 90- 9], 124. 125, 128 
254 


U.S. Pat, Off Model “B” PIP Pins in Lockheed’s T2V-1 dive brake soa 
assembly take direct opening and retraction loods — Motors, High Frequency 

give trouble-free operations. A pull on the heavy-duty Fractional . 351 
continuous steel ring effects fast removal Integra! 351 


Sub-Fractional TT e» oun 
Aviation 


Motors, Hydraulic : 351 
D :viiopbeninrs INC. Name Plates 


Nickel Alloys 
210 SOUTH \ VICTORY. BOULEVARD; BURBANK, CALIFORNIA Nuts......16, 79, 109, 114, 132 
304, 400, 436. 462. 468, 


Patented 


P 


Packings 75-77, 237, 293, 349, 


Burbank + Chicago + Denver + Fort Worth * Kansas City * London, Engfand > New Ferk + San Francisco + 
Paper 
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In This Issue 


PRODUCTS 


ADVERTISED > o HIGH 
STYLING 


In This Issue 


Perforated Metals 
Phosphor Bronze 


Photographic Equipment 
Film 
Paper 


Pillow Blocks 

Pilot Lights 

Pins 

Pipe 41, 
Plastic Film 


Plastic Parts.. 242, 252, 343, 
422, 


Plastics.....18-19, 31-34, 81, 94, 
389, 422 


Plastics Fabricated 

Plastics Laminated 

Plates 

Plates, Clutch 

Plywood ... 

Potentiometers 

Powdered Metal Parts 49, 70, 


Pressure Switches 
Production Machines & 
Processes...... 394, 396, 409, FR 
Production Services (see also Engi- | 
neering Services)... 64-64A, 103, 
343, 470, 
Protective Devices, Motor 


E ess | | offers industrial designers 
E TTE Y almost unlimited scope 


378, 395, 408, 423, 425, 427, 
461, 
Vacuum 425, 


0 One manufacturer wanted fresh new contours, interesung color 
permanence of finish, strength, heat-resistance and economy. The othe 
wanted intricate shapes with holes, grooves, and slots molded-in 
Racks . 448 self-insulation, rigidity, close tolerances ...and economy 
Ratchets . 396 
Recorders . 380 
Rectifiers 85-87 


Regulators 
Pneumatic 302-303 Being phenolics, these thermosetting plastics are true engineer 


Relays....243.244, 246, 279, 287, 311-312 materials with an unsurpassed range of industrial applications. You 
414, 422, 459, 469 s 


Release Agents ... PAT . 105 
Reproduction Equipment 95, 337, 399 
Reproduction Supplies.......95, 337, 399 Call on your molder—or our Technical Field Service 
Resins......... ....123, 333, 389 ; help in solving your problems 

BEEN uolo) hn ...246, 311.312 È 
Retaining Rings. 115, 359, 470 
Revolving Joints... s$s TT 
Rheostats... . .246, 311-312 
Rivets T 283, 394, 451 
Rod Ends o ‘ 56 


Rods 
Non-Metallic à 272, 362 DUREZ PLASTICS DIVISION HOOKER 


CHEMICALS 
Rolls " es 454 
PLASTICS 


Requirements of both are being met in all respects—inciuding 
production economy—with materials selected from the six classes 
that constitute the Durez family of versatile molding materials 


can use their mechanical, electrical, thermal, and chemical props 
in creating products that look better, serve better, sell better 


Phenolic Plastics that an the 


HOOKER ELECTROCHEMICAL COMPANY 
Continued on p. 486 1509 Walick Read, North Tonawanda, N. Y. 
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are you running behind in the vicious race | Index of 
for qualified research and production men? | PRODUCTS 


ADVERTISED 


In This Issue 


Continued from p. 485 


12, 75-77, 93, 116, 
Rubber 371. 430, 


Rubber-Bonded-to- Metal 
Rubber Parts 


Rust Profing ... 


Screw Fasteners a » «295 


TP 43, 52, 88-89, 255, 266, 
— 304, 329, 400, 451, 


Screw Thread Inserts 
290 


Sealers. 60, 75-77 


er, 80, 237, 257, 349 
Seals... 2nd Cover 433° 471 


Sealants ... 


Servomechanism Components .. 464 
Shapes, Rolled Formed. .30A, 64-64A, 313 
Sheaves . 113, 466 


Sheets 
Metal.... 10, 41, 387, 425, 


1 . e astic.. 94, 272, 
FOR HIRE experienced technicians anes Rubber 105, 371, 


= t ct i , 
with qualifications you want MAR — 
Solenolds... 397, 442, 

The critical shortage of experienced physicists, engineers and pro- Special Shapes & Sections. i 
duction craftsmen needn’t curtail your output—reduce your profits. Specialty Fasteners (Pipe Hangers, 
The Mechanical Division of General Mills has trained men and — Headed, "75. 304, 380, 
specialized machines ready today to handle your design require- 400, 412, 462, 474, 


i Reducers 71, 248, 269, 
ments and production of — — 353, 


Splines e ù T 
Springs. . 379, 381, 430, 456, 
Sprockets 13, 260, 324, 375, 


* precision parts, cutting, grinding, finishing 433, 
Stampings 64-64A, 313, 343, 388, 


o e i Steel 
You get the type of engineering and manufacturing you're proud Alloy. . 36, 108, 119-122, [4 
to call your own. You meet delivery dates. You eliminate capital Carbon dió: 23 
i : es Coated . , , 
expenditures for plant expansion. And, you get out of the vicious Stainless 10, 28.29, 36, 41, 118- 
| 2 


race for men qualified to do the job the way you want it done. MH 


* electro- mechanical systems or components 
* fine-pitch, instrument-type gears 


* industrial or military optical assemblies 


Textured s à 
Tool . 36, 


Strainers ° à ` 
Strip, Metallic..10, 41, 227, 358, 387, 
Structural Forms & Shapes . 288, 
Switches 38-39, 85-87, 122, 
RESERVED FOR YOU: this interesting, fact-packed booklet 311.312, 327, 345.346, 358, 
Send today. Booklet shows our facilities, names our cus- | wee. 
tomers. It introduces you to on-time, precision produc- 
tion. Write Mecahanical Division, Dept. PE9, General 
\\ Mills, 1620 Central Ave. N.E., Minneapolis, Minn. 


Our reputation for creative research and precision production has 
been built over 16 years of ordnance and instrument work for the 
world’s most exacting customers. You can join this group profitably. 


Tables, Dial-Feed ... 388 


Terminals & Terminal Boards 281, 456 
Testing Machines & Equipment. .306, 380 


or General Mills |. """"* = 
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PRODUCTS 
ADVERTISED 
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Thermostats 
Timers 

Timing Motors 
Titanium 

Tools . 

Torque Converters 
Tracing Paper 
Transmissions 
Traps (Steam) 


Tubing 
Flexible Meta! 
Plastic.. 
Seamless 
Welded 


Universal Joints 


v 


Valves 


243-244, 279, 


274, 279, 
14, 28-29, 
281, 


95, 


272, 362, 


28-29, 63, 367, 387, 


84, 239, 367, 


363, 398, 


Air..... 1, 251, 294-295, 302-303, 
36 


Control.. 

Hydraulic 
335, 361, 

Solenoid 


Vibration Mountings 
Vibrators . 
Vibratory Equipment 


Washers 


Welding 
Equipment 
Nuts 
Supplies 


Weldments 
Wheels 


Whiteprinting Equipment 
10, 41, 


Wire. 

Wire & Cable 
Wire Cloth 
Wire Forming 
Wiring Devices 
Wood 


Zinc Coated Sheets 
Zinc Coated Strip 


388, 418, 436, 

69, 421, 436, 

57, 69, 251, 262, 267, 
418, 421, 423, 


430, 436, 


306, 487, 


283, 388, 


44, 64-64A, 
.44, 


408, 


61, 341, 387, 


419, 


263 
227, 263 
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xi] iN 


protection under high-g 


SUSTAINED ACCELERATION 
of the new m | [E SSIFI "m 


5g - 
M —HORIZONTAL 
HORIZONTAL 


The Liquidomete: 
Corporation 


bg 
VERTICAL 


"Only All-Angi Barry Mounts 
gave effective isolation...” 


dan of the newest and hottest fighter aircraft now flying gives 
its electronic equipment such a terrific slam, when afterburners are turned 
on or off, that sustained accelerations bottom out MIL-spec mounts — mak- 
ing vibration protection nil. 


But in this same aircraft, All-Angl Barry Mounts protect the power 
units of Liquidometer’s four fuel-gaging systems, maintaining vibration isola- 
tion under sustained accelerations up to 6g vertical and 5g horizontal. 

rhe pilot's life — and the success of his mission — literally 
depend on the trueness of his fuel-gage readings! And these 
readings depend on the protected reliability of the vacuum tubes 

and circuitry in the power units. 

e In any mounting position . . » All-Angl Barry 
e Through every attitude sured protection of reliability. Write 

of aircraft or missile for Data Sheet 956-01 details 
For specific recommendations, call your 
Barry Sales Representative 


Mounts give as- 


giving 


e Under sustained high-g 
acceleration . . 


Barry's new Western Division, in Burbank, California, 
offers fast, on-the-spot design and prototype 
service, and production of special systems. 1 11 1 11] 


BARRY 


CONTROLS 


INCORPORATEO 


BARRY (B MOUNT 


730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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ACME 


Hose Products 
for applications 
involving 


High Pressures 
High Strength 
Flexibility 
Durability 
Misalignment 
Expansion 
Contraction 
and 
Resistance to 
Vibration 
Shock 
High 
Temperature 
Abrasion 
Wear 
Corrosion 
Oil & Solvents 


if you Want 
Top Performance in 


HOSE 


Every length of ACME'S varied line of RUBBER 
HOSE is specially engineered to meet the re- 
quirements of the application for which it is 
recommended. It is made by hose specialists in a 
plant devoted solely to hose manufacture for 53 
years. What are your needs? Chances are we 
have it readily available in stock. If not, we'll 


make it for you. 


PUT THE JOB 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
507 LEVER STREET TRENTON, N. J. 


| 


| 


INDEX TO 
ADVERTISERS 


This index is published es a con 
venience to the readers, Ecery care 
is taken to make it accurate but 
PRODUCT ENGINEERING as 
sumes no responsibility for errora 


om 


A 


Accurate Spring Mfg. Co 
Acme Chain Corp 
Acme Rubber Manufacturing Corp 
Acushnet Process Co... 
Aero Research Instrument Co 
Aetna Ball & Roller Bearing Co 
Aircraft-Marine Products, Inc 
Ajax Flexible Coupling Co 
Alemite - 
Allegheny Ludlum Steel Corp 
Allen-Bradley Co. 
Allen Co., A. K.... 
Allen Mfg. Co... . 
Allied Research Products, Inc 
Allied Wheel Products, Inc 
Allis-Chalmers Mfg. Co 42, 101 
Allis Co., Louis. 
Alpha Molykote Corp 
Aluminum Co. of America 31-34, 
American Brass Co. à . 
American Chain & Cable., Inc 
American Gear & Mfg. Co 
American Hard Rubber Co 
American Metal Hose, Div., 
American Brass Co 
American Nickeloid Co 
American Plastics Corp., Subs 
of Hayden Chemical Corp 
American Screw Co.. ; 
American Steel & Wire Div U 
Steel Corp. 41, 118 
Ampco Metal, 
Arens Controls, Inc 
Armco Steel Corp . 
Armstrong Cork Co 78 
Arrow-Hart & Hegeman Electric 
Co. ` 345. 
Assembly Products, Inc 
Associated Spring Corp 
Atlantic Screw Works, Inc 
Automatic Electric Sales Corp 
Automatic Steam Products Corp. 
Automatic Temperature Control Co 
Avery Adhesive Label Corp 
Aviation Developments, Inc 


Baldor Electric Co., Electric Motor 
EM wis ate — 

Barksdale Valves 

Barry Controls, Inc. End 

Bendix Aviation Corp., Eclipse 
Machine Div. , à 

Bethlehem Steel Co. 

Blake & Johnson Co...... ' 

Blood Brothers Machine Div., Rockwell 
Spring & Axle Co.. 

Bodine Electric Co 

Boston Gear Works. 

Bourns Laboratories . 

Bridgeport Thermostat Div., 
Robertshaw-Fulton Controls Co 

Browning Mfg Co.... 

Bruning Co., Inc., Charles 95, 

Brush Electronics Co... 

Buffalo Bolt Co., Div. Buffalo-Eclipse 
Corp. .. e 4 

Bunting Brass & Bronze Co. 


c 


Calidyne Co. in À 

Cambridge Wire Cloth Co. 

Camioc Fastener Corp... 

Cannon-Muskegon Corp. 

Carboloy Dept., General Electric Co 

Carpenter Steel Co. 

Carpenter Steel Co., Alloy Tube Div 

Carter Controls, Inc... rr ae 

Centralab Div., Globe-Union, Inc. 

Central Screw Co. 

Century Electric Co. 

Cessna Aircraft Co., Industrial 
Hydraulic Div. 

Chace Co., W. M. 

Chain Belt Co. 271. 

Chase Brass & Copper Co 

Chemical Products Corp 

Chicago Rawhide Mfg. Co. 

Chicago Screw Co.. 

Chysler Corp., Industrial Engine Div 

Ciba Co., Inc., Plastics Div. 

Clare & Co., C. P.... b 

Clark Controller Co. 

Clearprint Paper Co 
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INDEX TO 
ADVERTISERS 


Cleveland Worm & Gear Co. 

Climax Molybdenum Co. 

Clipper Beit Lacer Co... 

Cold Metal Products Co.... 

Columbia-Geneva Steel Div., U. S. 
Steel Corp. 41, 118- 

Commercial Shearing & Stamping Co. 

Conax Corp. 

Cone-Drive Gears Div., 
Tool Co. 

Continental Rubber Works 

Continental Screw Co. 

Controlex Corp. of America 

Cooper Alloy Corp 

Copperweld Steel Co., 
Tube Div. . 

Cramer Posture ‘Chair Co., Inc 

Crane Packing Co.. 

Cullman Wheel Co... 

Curtis Universal Joint Co., inc 


D 


DeLaval Steam Turbine Co 
Denison Engrg. Co., Subs. of 
American Brake Shoe Co.. 
Detroit Coil Co........ 
Detroit Pane Co. 
Diamond Mfg. o 
Dodge Mfg. Corp 
Dormeyer Industries 
Douglas Aircraft Sis 
Dow Chemical Co.. 
Dow Corning Corp.. 
Dudek & Bock Spring “Mfg. Co 
du Pont de Nemours & Co. (Inc.) 
E. l., Elastomers Div... 
du Pont de Nemours & Co. 
E. I, Film Dept. 
du ne de Nemours & Co. 
Textile Fibers De. 
"9, EMC. cece 
Durametallic Corp. . ada 
Durez Plastics Div., Hooker 
Electrochemicals Co. 
Dynamatic Div., Eaton 


Eastern Air Devices, Inc. 

Eastman Kodak Co., Graphie Repro 
ductions Div. .. 459 

Eberhard Faber Pencil Qe... 

Elastic Stop Nut Corp. of America 

Elco Tool Screw Corp. 

Electric Wheel Co... 

Electrofilm Corp. .. 

Electro Snap Switch & Mfg. Co 

"A National Watch Co., 

lectronics Div. .. 

Elgin National Watch Co., 
Micronics Div. 

Emerson Electric ‘Mfg. Co.. 

Enjay Co., Inc 


Michigan 


Ohio Seamless 


Inc. 


(Inc.), 


(Inc.), 


Mfg. Co 


F 


Fabricon Products, Div., 
Eagle-Picher Co. .. 

Fairbanks, Morse & Co., 

Fairfield Mfg. Co.... 

Falk Corp. 

Fastex Div., Illinois Tool Works... 

Federal Mogul Div., Federal-Mogul- 
Bower — Inc. 

Felters Co. - 

Fenwal, Inc. .. 

Firestone Plastics Co., 
Div., Div. of Firestone 
Rubber Co. 

Firestone Tire & Rubber Co., 
Missile Div. 

Flexonics Corp. .. 

Flour City Brush Co. 

Foote Bros. Gear & Machine Corp 

Foote Gear Works, Inc., Brad.. 

Ford Instrument Co., Div. of Sperry 
Rand Corp. 

Formica Corp., Subs. American 
Cyanamid EL 

Foster Mfg. Co., Inc. 

Frenchtown Porcelain Co 


G 


Garlock Packing Co.. 

Garrett Co., Inc., George K. 

Gates Rubber Co...... 

Gatti, Inc., Aurele M.... 

Gear Grinding Machine Co., 
Joint Div 

Gear Specialties, Inc. 

General Anlline & Film Corp., 
Ozalid Div. 


Magneto i Div 


Chemical Sales 
Tire & 


Guided 


Continued on Pg. 490 


Product Engineering 
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Special Fasteners — Sample brochure sent upon request 


WE MAKE ANY SPECIAL 
practically 


@ Frankly, 


xactly the spec ial fastener they want. Others prefer the cooperation 
I 


many Of our customers design and specify 


of our designers 


@ The important thing is that our production men have 


the equipment and the skill to produce them accurately and 


economically and on time for your production schedules 


not call us in 


ber ) 


@ If any fastener shown here sparks an idea, why 


(For convenience, refer to fasteners by num 


BUFFALO BOLT COMPANY 


Mí 


NORTH TONAWANDA, N. Y. 


e 32 convenient service centers 


EASTERN OFFICE 
New York City 
REctor 2-189888 


WESTERN OFFICE 
Shicago 
7-2179 


CENTRAL OFFICE 
North Tonawanda 


son kson 2400 (Buffa 


JA 


y GOOD products 
^an vii made BETTER 
. With 


SPECIAL 
FASTENERS 


1956 
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General Electric Co., Apparatus 
Dept. . 58-59, 85-87, 99, 124-125 

General Electric Co., Construction 
Materials Div. 308 -309 

General Electric Co., X-Ray Dept. 475 

General Industries Co 

General Mills, Inc., Mechanical Div. 

Genera! Plate Div., Metals & Controls 
Corp. $5 p R : 

Gering Products, Inc., Custom 
Extrusions Div. 

Gits Bros. Mfg. Co 

Gleason Works 

Goodrich Co., B. F . 

Grant Pulley & Hardware Corp. 

Great Lakes Screw Corp. 

Grip Nut Co. 

Guardian Products Corp. 

Gultan Industries, Inc 


H 


Hanna Engineering Works 

Hannifin Corp. ae 

Hansen Mfg. Co., Inc 

Harper Co., H. M. 283, 

Harrington & King Perforating Co. 

Hartford Steel Ball Co 

Hassall, Inc., John 

Haydon Co., A. W. 

Haydon Mfg. Co., Inc 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp... 

Heim Co. .. ; : s . 

Helicoid Gage Div., American Chain 
& Cable Co., Inc 

Heli-Coil Corp. 

Hilliard Corp. . 

Hoffman Engrg. Corp 


Here's another new device for the designer Houghton à Con E: Fors 
Hughes Research & Development 


THE FLEX’ATOR® COMPRESSION SPRING Laboratories 


Hunter Spring Co. 
Hunt Machine Co., Rodney 
aT = Hyatt Bearings Div., General Motors 
The new Hunter FLEXx‘aTOR Spring exerts virtually Corp. . 2 


constant force throughout its compression stroke—is I 
another new ''one-force" mechanical loading device 
Illinois Tool Works. 


for product designers. Industrial Tectonics, Inc. 
e - n : Z Internationa! Business Machines 
: : , The patented FLEX'ATOR is a close-wound spring Corp. ... Baa à 
)EFLECTION 
bod (ith »-calculated initial . hich h International Nickel Co., Inc. 92, 
Fig. 1. The gradient (or spring rate) vody (with pre-calculated initial tension) whic as International Packings Corp., Subs. 
of a conventional compression spring equal arms extended at an angle to the body. Loops of Graton & Knight Co. 


i Investment Casting Co 
is illustrated by line A above. Note or other arrangements are provided on the arm ends 
that force changes in direct propor- for fastening J 


tion to displacement k 
. . es du Jack & Heintz, Inc. 
This new spring element exerts force as it is flexed Jeffrey Mfg. Co. 


e. rather than stretched or squeezed. In addition to Jones & Laughlin Steel Corp.....239, 352 
4 * fa^ close-to-constant force in compression, the FLEX'ATOR K 
N ( i can be designed to provide increasing and decreasing Kalesr Aluminum & Chemical Cerp..28-29 
| | (t o force deflection characteristics as well—making this Kalamazoo Div., N. Y. Airbrake Co 69 
o - 
: i 


A 


i : : en A : Kato Engineering Co. 469 
new component ideal for a host of critical applications. Kaydon Engineering Corp 

CTION a 7 1 Keuffel & Esser Co. 

, To learn more about this new design element, re- Keystone Gardon Co 

eed . e . o Killan . or 

Fig. 2. The unusual force pattern of quest Bulletin 313A which describes it and includes Koppers Co. ino., Chemical Div 
a FLEX. ATOR Comprension Sprig ie preliminary design data. Also, if you write direct to us Kraiss! Co., Inc. 
illustrated by line A above. Note that I ra o — — s , Kurz-Kasch Co. 
there is a very slight change in force we will gladly send you a sample FLEX'ATOR for your 


over the entire stroke. own first-hand examination. L 
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‘FIGHT VIBRATION | 


em LET 


| FTTT 
WITH H VIBRATION 


How many jobs can 
vibration exciter do? 


-— SYSTEMS can heip you 


in at least fiveimportant ways. 


Fatigue testing. Shakers have 
both the range and capacity to 
determine fatigue limits of struc- 
tural members, assemblies, 
craft wing and tail structures. 
Peak forces of up to 25,000 
pounds are now obtainable with 
MB Exciter Systems. 


alr- 


Environmental vibration testing to 
MIL-E-5272 and other govern- 
ment specifications. This is most 
important now for assuring reli- 
ability of performance in military 
production. But the same tech- 
niques can be used also to im- 
prove all types of products. 

Noise. Just where in a product 
does it come from and how to 
eliminate it? An MB shaker helps 
pinpoint the disturbance by let- 
ting you vibrate the product 
through a whole range of fre- 
quencies with the twist of a dial. 


Complex wave testing, 
random motions. 


including 
This is some- 
thing new! It subjects a specimen 
to the same kind of vibration as 
that encountered in actual serv- 
ice. MB electrodynamic shaker 
systems offer the frequency 
high acceleration, and 
freedom from disiortion needed 


for this kind of job. 


range, 


Production and Quality Control. 
Your ideas are needed here. For 
Someone discovered 
that size of fine powder particles 
which sift readily through a 
screen varies with the screen's 
frequency of vibration. Permit- 
frequency, 


example: 


ting easy control of 
an MB shaker is capable of 
working on a production line! 
Tubes too are being production- 
tested with MB Exciters. 


If you need help in putting vi- 
bration exciters to work, get in 
touch with MB... leading pro- 
ducer of vibration test equipment. 


manufacturing company 


A DIVISION OF TEXTRON 
1060 State Street, New Haven 11, 


HEADQUARTERS FOR PRODUCTS TO ISOLATE 


INC. 
Conn 


EXCITE AND MEASURE VIBRATION 
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The key to any hydraulic system is the pump. It must have the proper character- Co 
istics in relation to the other equipment in the circuit whether simple or Scovill Mfg. Co 
complex. It must also be dependable and have the stamina to provide long and E agg me een 
trouble-free service. Roper Rotary Pumps have the attributes that are so neces- Segal, Edward 
sary to effect optimum performance, and you can count on them for successful aw Bn Bad litinois Tool Works. 329 
control of circuits involving either tons or pounds. On your next hydraulic Sharon Steel Corp 263 
problem, investigate Roper Rotary Pumps. Find out how they can be the key nl OOF Mold Co 
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STOW Flexible Shafts have effectively solved 
power take-off problems on both trucks and 
tractor-trailers. Large shafts, such as the 
l'A" pictured above which transmits up to 


Diagram shows 
10 H.P., have proven their ability on power oven pews 
|| drive shaft instal 
take-off applications more efficiently and i J lation — 
through 90? bend 

with more trouble-free service... 


to operate pumps for petroleum, milk and other liquids 
to operate conveyors (or grain, coal; to operate 
compressors on refrigeration trucks. 


Why not put Stow to work on your power drive problems? Stow Engineers 
are always at your service. 


For complete engi- 

neering data and 

illustrations on STOW Write today for Bulletin 542 
Flexible Shafting— and complete data on Power 
Write today for FREE Take-Off drives. 
Bulletin 525. 


E OU) MANUFACTURING CO. 
426 STATE ST., BINGHAMTON, N. Y. 





Quiet, smooth, perfect performance... 


in home laundry equipment using SKF" ball bearings 


Leading manufacturers of home laundry equipment 
(names on request) rely on gis Single Row, Deep Groove 
Ball Bearings for quiet, smooth-running performance. 


Whatever your product, it will pay you, too, to switch 
to @csr anti-friction bearings and get the plus values 
which are built into every one. 1730 


SKF —EvERV TYPE—EVERY USE 


í Q Ball Bearings ) 


©) Cylindrical Roller Bearings “Tyson Bearing’ Corporation 
E Spherical Roller Bearings j 


C» Tapered Roller Bearings (“Tyson ) 
BKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
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still the 
All-American First 


Master Gearmotors have given more mil- 
lions of hours of satisfactory service in 
the field than all other makes combined. 


CONTINUOUS LIFE TESTING 
MAINTAINS 
CUSTOMER SATISFACTION 


For five years without stopping, these 
two 326 frame single reduction gear- 
motors were run continuously 24 hours 
a day at full load, one as an induction 
generator, the other as a gearmotor. 
When shut down and inspected, Master's 
conservative design showed gear wear of 
How can we help YOU? less than .001". 


THE MASTER ELECTRIC COMPANY * Dayton 1, Ohio 
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How KEARNEY & TRECKER mounts the spindle of its 
TE Series machines on 2 single-row and 1 double-row 
Timken bearings ...to hold spindle in rigid align- 
ment, and maintain high accuracy through 24 speeds. 
(Model 315 TF machine illustrated). 


New milling machine gets 
constant accuracy through 24 speeds 
with spindle on TIMKEN’ bearings 


ROM 15 to 1500 rpm, with 24 
speed changes in all, and plenty 
of capacity for any tool load—that's 
the new TF Series of twin-screw de- 
signed Kearney & Trecker mills. 
There are 28 Timken?” bearings con- 
tributing to these machines' built-in 
stamina and constant high precision. 
Most importantly, the spindle is 
mounted on two single-row and one 
double-row Timken precision bear- 
ings which hold it in rigid alignment 
through all speed and load changes. 
Chatter is eliminated, and long bear- 
ing life with minimum maintenance 
is assured. 
Because of their tapered design, 


Timken bearings take radial and thrust 
loads in any combination. Full line 
contact between rollers and races im- 
parts extra load-carrying capacity. And 
of course, with Timken bearings de- 
signed to last as long as the machine 
itself, maintenance costs go down. 

Geometrically designed to give true 
rolling motion, Timken bearings are 
precision manufactured to live up to 
their design— produced under rigid 
inspection and quality control. We 
even make our own fine alloy steel, 
something done by no other Ameri- 
can bearing manufacturer. When you 
build or buy equipment, look for the 
“TIMKEN” trade-mark on every 


bearing. The Timken Roller Bearin 
Company, Canton 6, Ohio. Canadia 
plant: St. Thomas, Ontario. Cable 
address: "TIMROSCO". 


This symbol on a product mean 
its bearings are the best. 


TAPERED ROLLER BEARINGS ROLL THE LOAL 





